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ADVERTISEMENT. 


AT  the  suggestion  of  the  Publishers  of  this  Work , a new 
Title-Page , more  descriptive  of  its  nature  and  its  contents 
than  the  original  one , has  been  prefixed  to  the  few  copies 
still  remaining  on  hand . 


*- 


PREFACE. 


X undertook  the  journeys,  of  which  I now  prefume  to 
Jay  the  notes  before  the  public,  in  order  to  acquire,  from  ac- 
tual obfervation,  a knowledge  of  the  mineralogy  of  the  Scot- 
tilh  Ifles. 

> 

I have  chofen  the  form  of  a journal,  becaufe  I wifhed  to 
convey  the  information  I had  gleaned  in  the  ftile  of  detailed 
obfervation,  and  in  that  order  which  the  appearance  of  the 
country  naturally  fuggefled.  But,  in  adopting  this  form,  I 
am  anxious  to  caution  the  reader  againft  expecting  that  enter- 
tainment, and  kind  of  information,  which  form  the  ground- 
work of  the  many  journals  through  the  more  interefting  parts 
of  our  ifland.  If  any  one  fhall  find  this  Outline  of  the 
mineralogy  of  thefe  countries  deficient  in  incident,  in  epifodes 
and  ftories,  and  in  defcriptions  of  pidturefque  and  romantic 
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fcenery ; let  him  recollect,  that  to  indulge  in  fucli  deferip- 
tions  was  incompatible  with  the  defign  of  this  work.  I do  not 
defpife  thofe  ornaments ; and  I hope  that  I have  not  been  in- 
fenfible  to  the  emotions  which  naturally  arife  from  the  retired 
and  ft r iking  feenes  which  often  burft  upon  me  in  the  unfre- 
quented tradls  which  my  purfuits  led  me  to  explore : but  I 
have  thought  it  foreign  to  my  purpofe  to  obtrude  thefe  things 
upon  the  public.. 

Another  refolution  I had  formed  to  myfelf,  and  which 
partly  indeed  led  me  to  choofe  the  form  of  a journal,  was,  to 
fhun  the  fafeinating  evil  of  peculation  and  hypothefts,  which 
mars  all  faithful  obfervation.  It  would  ill  fuit  my  talents  to 
venture  upon  deep  fpeculation,  were  I inclined ; and  perhaps 
the  ftate  of  mineralogical  knowledge  forbids  it.  It  is  a fitter 
talk  for  me  to  record  faithfully  what  I have  myfelf  examined, 
and  to  give  a fair  report  of  the  materials  which  were  collected, 
than  to.expofe  myfelf,  by  the  form  or  arrangement  of  the  work, 
to  the  danger  of  having  the  fadts  twifted  and  perverted  by  hy- 
pothefis,  the  rage  for  which  is  as  remarkable  in  this  as  in  the 
other  fciences. 

While,  in  mineralogical  purfuits,  there  is  much  to  intereft  a 
philofophical  mind,  the  objedt  of  true  value  is  its  application 

to 
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to  economical  purpofes.  I fear  that  the  theories  of  the  forma- 
tion of  the  earth,  interefting  as  they  are,  often  miflead  the 
mind,  and  pervert  the  underflanding ; and  thofe  who  yield  to 
them,  become  fo  involved  in  deluhve  fpeculations,  fo  blind  to 
fa6t  and  experience,  that,  like  Archimedes,  they  find  but  one 
thing  wanting  to  raife  worlds. 

Of  the  utility  of  this  fcience  there  can  be  no  queftion  ; 
more  particularly  when  it  is  freed  from  the  vague  fuppofi- 
tions  of  the  theorift.  It  is  a ground-work,  without  which  the 
obfervations  of  the  geologift,  and  the  labours  of  the  miner, 
will  ever  be  uncertain,  and  of  little  utility.  It  is  a fcience, 
the  cultivation  of  which  will  raife  a country  to  importance,  by 
exciting  new  fources  of  induftry,  even  in  fituations  where 
the  labours  of  the  hufbandman  will  be  employed  in  vain. 
But,  though  I am  well  convinced  that  the  importance  of  every 
thing  in  mineralogy  is  in  proportion  to  its  accuracy,  I would 
not  be  underflood  to  reprefent  thefe  notes  as  a complete  account 
of  the  mineralogy  of  the  countries  of  which  they  treat — I give 
them  to  the  public  as  an  imperfecfl  outline.  The  mineralogical 
hiftory  of  a country  is  to  be  accomplifhed  only  by  fludying  at 
leifure  all  the  varieties  and  difpofition  of  the  flrata  and  veins, 
and  the  appearances  of  the  mountains  and  valleys  : an  invefli- 
gation  which  the  utmofl  care,  in  a rapid  furvey,  muft  leave  in 
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many  particulars  imperfect,  efpecially  when  the  mineralogid  is 
perplexed  with  the  difficulties  of  travelling  among  unfrequented 
iflands. 

I have  in  this,  as  in  a former  work,  feparated  the  particu- 
lar account  of  the  ftrata  and  veins  from  that  of  the  particular 
foffils  ; as  the  common  method  of  conjoining  them  appears  of- 
ten to  lead  to  confulion,  and  can  never  be  fufficiently  corredt. 
In  defcribing  the  foffils,  the  method  and  nomenclature  of  the 
bed  mineralogids  has  been  followed.  The  chemical  characters, 
which  form  even  the  foundation  of  many  mineralogical  fydems,. 
I have  feldom  employed  ; from  a convidtion  that  the  chemical 
part  of  mineralogy,  notwithdanding  the  late  improvements 
in  the  art  of  analyfis,  is  dill  to  be  conddered  as  imperfedt. 
We  have  only  to  obferve  the  contradictory  refults  obtained  by 
the  bed  chemids  in  decompodng  the  fame  foffil,  to  be  con- 
vinced that  the  analyds  of  the  prefent  day,  although  much  im- 
proved dnce  the  time  of  Bergman,  is  dill  of  no  very  great  uti- 
lity in  mineralogy. 

The  drawings  of  fcenery,  and  the  mineralogical  plans,  which 
accompany  this  work,  were  executed  by  the  elegant  pencil  of 
my  friend  Mr.  Charles  Bell.  In  the  views  of  fcenery,  he  has 
happily  expreffed  the  different  characters  which  the  rocks  af- 
fume  from  the  effedts  of  the  weather ; a circumdance  which 
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renders  them  the  more  valuable.  The  mineralogical  plans  are 
of  much  confequence  in  elucidating  feveral  curious  fadls,  which 
otherwife  would  with  difficulty  have  been  underftood.  Tliefe 
engravings  are  not  to  be  judged  of  as  pidturefque  reprefenta- 
tions — they  were  not  intended  as  ornaments,  nor  were  they  fe- 
ledted  as  being  the  mod  beautiful : the  defign  being  to  mark  the 
chara&eriftic  features  of  the  fcene,  not  as  a landfcape,  but  as 
a mineralogical  delineation. 
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INTRODUCTION, 

l 

CONTAINING 


An  AbJlraSl  of  the  Wernerian  Account  of  the  different  Kinds  of 
Mountain  Rocks  ; with  Geognofic  Obfervations  on  the  Strata  of 

the  Scottifh  Ifes , and  ftich  parts  of  the  Mainland  as  are  mention - 
ed  in  this  Work. 


As  I fhall  frequently  have  occafion  to  mention  in  this  work 
the  divifion  of  rocks  into  Primary,  Tranfition,  and  Stratified,  it 
may  be  ufeful  to  many  to  know  the  characters  by  which  thefe 
different  rocks  are  diftinguiflied.  I am  the  more  anxious  to  do 
this,  as  we  have  not,  as  yet,  in  any  Englifh  publication,  an  ac- 
count of  the  divifion.  To  this  I fhall  add  a few  geognoftic  ob- 
fervations  upon  the  different  rocks  to  be  found  in  the  Scottifh 

C ifles, 
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ifles,  and  in  thofe- parts  of  the  Mainland  which  are  mentioned 
in  the  following  Outline. 

* 

According  to  the  latefl  obfervations,  all  the  ftrata,  of  which 
our  globe  is  compofed,  may  be  arranged  under  the  follow- 
ing claffes  : The  Primary,  (Urgeburge)  ; the  Tranfition, 
(Ubergangsgeburge)  ; the  Stratified,  which  comprehends  what 
are  called  the  fecondary  ftrata,  (Flotzgeburge) ; and  the  Volca- 
nic, Alluvial,  (Aufgefchwemmte.) 

I lhall  now  mention  the  diftin<5tion  between  thefe  different 
kinds  of  ftrata  ; and,  firft,  of  the 


PRIMITIVE. 

Thefe  ftrata  are  charadterifed  by  their  never  containing  the 
remains  of  animals  or  vegetables,  nor  alternating  with  fuch 
ftrata  as  contain  thefe  relics.  Humbold  has  alfo  obferved  that 
the  primitive  ftrata  in  Europe  are  always  inclined  towards  the 
N.  E.,  while  the  ftrata  of  the  fecondary  mountains  dip  towards 
the  S.  E. 

. It  is  to  the  celebrated  mineral  ogift  John  Gottlob  Lehman 

that 


INTRODUCTION. 


XV 


that  we  are  indebted  for  the  very  important  difcovery  of  the 
divifion  of  mountains  into  primary  and  fecondary.  Since  he 

wrote,  fucceeding  mineralogifts  have  confirmed  the  truth  of 
his  obfervations,  and  have  thus  raifed  geology,  from  a vague 
and  confufed  (late,  to  a high  pitch  of  certainty  and  utility.  A 
few  writers  have  tried  to  overturn  this  diftin<5tion,  by  ajjerting 
that  it  is  fanciful ; yet  thefe  fpeculations,  like  all  others  not 
founded  on  truth  and  accurate  inveftigation,  have  funk  into 
deferved  oblivion. 

The  primitive  ftrata  are  the  following:  granite,  gneifs, 
micaceous  fhiftus,  ardefia,  fienite,  porphyry,  primitive  lime- 
{tone,  primitive  greenftone,  greenftone  fhiftus,  ferpentine, 
quartz,  pitchftone,  and  topaz  rock.  Granite  is  confidered 
by  Werner  as  the  fundamental  rock,  or  that  upon  which 
all  others  are  laid,  and  it  is  but  very  rarely  that  it  alternates 
with  other  rocks.  It  is  difpofed  in  layers  or  ftrata,  which 
are  often  enormoufly  thick,  and  frequently  horizontal,  and  ex- 
tend thus  for  many  miles  through  a whole  chain  of  moun- 
tains. All  the  other  primary  ftrata  alternate  with  each  other, 
but  never  with  the  tranfition  or  ftratified  rocks.  The  green- 
ftone, wacken,  and  pitchftone  are  the  only  exceptions ; the  two 
hrft  being  common  to  the  three  firfl-mentioned  formations, 
but  the  pitchftone  only  to  the  primary,  and  ftratified,  or  flotz- 
geburge.  The 
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TRANSITION,  or  UBERGANGSGEBURGE 

comprehend  all  thofe  rocks,  the  lowermoft  ftrata  of  which 
contain  few  or  no  petrifactions  j in  the  higher  they  are  more 
abundant ; but  only  petrifaCtions,  the  originals  of  which  no 
longer  exifl.  Thefe  mountains  alfo  abound  in  metallic  veins 
and  in  grottos.  Thofe  of  Antiparos,  Crete,  &c.  are  in  this 
kind  of  rock ; as  are  the  Hartz  metalliferous  mountains,  and 
thofe  of  Derbyfhire.  They  feem  to  have  been  formed  af- 
ter the  primitive,  and  earlier  than  the  ftratified  (flotzgeburge) 
rock.  The  Itrata  of  this  formation  are  the  following ; gra- 

i 

wacken,  grawacken  Hate,  fandftone,  fome  fpecies  of  ardefta, 
greenftone,  mandelftone,  limeftone,  and  Dr  Reufs  conjectures 
that  fome  fpecies  of  lienite  and  porphyry  * may  belong  to  this 
clafs  of  rocks.  The 

STRATIFIED  (Flotzegeburge) 

appear  to  have  been  formed  after  the  tranfition  rocks.  They 
confift  of  fandftone,  limeftone,  argillite,  with  numerous  petri- 
factions 


* Mincralogifche  Geographic  von  Bolimen,  2 BanJ,  § ^7 7. 
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factions  j alfo,  bafalt,  Ihiftofe  porphyry,  pitchftone,  greenftone, 
wacken,  and  the  various  coal  ftrata. 

From  the  view  of  thefe  three  formations,  we  obferve  that  the 
greenftone  and  wacken  occur  in  every  one  of  them,  but  the 
bafalt  is  peculiar  to  the  ftratified  rocks.  The 


VOLCANIC 

comprehends  the  various  ftony  fubftances  altered  by  adtion  of 
fire : thefe  are,  lava,  pumice,  vocanic  allies,  and  volcanic  tuff 
The 


ALLUVIAL 

confift  of  gravel,  fand,  clay,  &c.  and  are  the  debris  of  the 
other  ftrata. 

Having  thus  mentioned  the  divifion  of  the  different  rocks, 
according  to  their  relative  antiquity,  I fhall  now  make  a few 
general  geognoftic  obfervations  on  the  rocks  of  the  Scottifh 
ifles,  &c,  I fhall  firft  mention  the 
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PRIMARY  ROCKS. 

Granite.  This  rock  forms  but  a fmall  portion  of  the  Scot- 
tifh  ifles,  it  being  found  only  in  the  ifle  of  Arran,  and  in  the 
low  part  of  Mull  called  Rofs,  and  in  the  Shetland  illands. 
Upon  the  Mainland,  however,  I obferved  it  forming  moun- 
tains in  Sutherlandlhire,  a conliderable  part  of  the  county  of 
Aberdeenlhire  feems  to  be  formed  of  it,  and  alfo  the  lofty 
mountain  of  Cruachan  upon  the  weft  coaft.  Granite  veins  are 
pretty  frequent  in  feveral  of  the  illands,  as  in  Arran  where 
they  traverfe  the  common  granite,  and  in  Coll,  Tiree,  Rona, 
the  Orkney  and  Shetland  illands,  &c.  where  they  traverfe  mi- 
caceous Ihiftus,  gneifs,  or  hornblende  Hate.  Upon  the  main- 
land, in  the  route  from  Bernera  to  Perth,  the  granite  veins  are 
extremely  common. 

Gneiss.  This  rock  I obferved  in  Coll,  Tiree,  Rafay,  Rona, 
in  the  Shetland  illands,  and  in  feveral  places  upon  the  Main- 
land of  Scotland ; in  particular  it  forms  the  fummit  of  the 
high  moimtain  called  Ben  Lomond.  It  fometimes  alternates 
with  micaceous  Ihiftus  and  hornblende  rock,  and  it  is  traver- 
led  by  granite  veins,  as  is  the  cafe  in  Coll,  Rona,  &c. 

Micaceous  Shistus.  This  rock  forms  a portion  of  the  illes 

of 
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of  Arran,  Bute,  and  Mull ; it  is  juft  to  be  obferved  in  Coll,  but 
a very  confiderable  extent  of  the  Shetland  iflands  are  compofed 
of  it.  In  the  Mainland  it  appears  to  extend  through  the  whole 
diftridt  of  Cowal,  and  to  the  extremity  of  the  ifthmus  of 
Cantyre,  and  in  all  the  country  from  Bernera  to  Dunkeld ; and 
from  Dunkeld  to  Loch  Lomond  by  Inveraray,  the  micaceous 
fhiftus  is  the  prevalent  rock.  Upon  the  eaft  coaft  it  is  frequent 
among  the  other  primary  ftrata.  It  alternates  with  ftiiftofe 
quartz  in  the  ifland  of  Mull,  and  with  hornblende  and  gneifs 
in  the  ifland  of  Coll ; and  it  is  to  be  obferved  in  feveral  places 
palling  to  ardefia,  and  it  is  traverfed  by  granite  veins,  and  has 
pieces  of  granite  enclofed  in  it. 

Ardesia.  Primitive  argillaceous  fhiftus.  This  rock  occurs 
in  Arran,  Bute,  Ida,  Jura,  Eafdale,  and  Seif  In  Ifla  there  is  a 
fpecies  of  it  which  contains  pieces  of  granite,  which,  however, 
feem  to  have  been  formed  at  the  fame  time  with  the  ardefia. 
In  Eafdale,  Seil,  Bute,  and  Arran,  it  it  quarried  for  economical 
purpofes  j but  the  flate  of  Eafdale  is  by  far  the  befb 

Sienite.  A rock  nearly  allied  to  fienite  feems  to  form  the 
craig  of  Ailfa ; it  alfo  forms  part  of  the  ifland  of  Arran,  and 
the  lofty  Cullin  moutains  in  the  ifland  of  Skye, 


XX 


INTRODUCTION, 


Porphyry.  I obferved  fragments  of  porphyry  among  the 
granite  mountains  in  the  ifland  of  Arran,  which  is  probably  of 
primitive  formation,  and  the  porphyry,  which  forms  fo  con- 
siderable a part  of  the  hill  of  Glamofcard  in  Skye,  feems  to 
be  of  primitive  formation. 

Primitive  Limestone , or  Marble.  This  rocks  occurs  in 
vertical  Arata  at  I-columb-kill,  alfo  in  the  ifland  of  Tirie,  and 
in  feveral  parts  of  the  Mainland.  I obferved  it  alternating 
with  primary  rocks,  particularly  at  Portfoy,  where  it  is  in 
vertical  ftrata  and  alternates  with  talcaceous  fhiftus  and  fer- 
pentine. 

Primitive  Greenstone . I have  not  met  with  this  rock  in 
any  part  of  Scotland  excepting  in  the  ifland  of  Iflay,  yet  I 
think  it  very  probable  that  a careful  examination  may  difcover 
it  in  many  places. 

Serpentine.  There  are  no  ftrata  of  this  rock  in  the  He- 
brides, nor  the  Orkney  iflands  ; but  in  Shetland  it  forms  ex - 
tenflve  hills,  and  there  it  feems  evidently  to  be  of  primitive 
formation.  At  the  interefting  fpot,  Portfoy,  there  are  great 
vertical  ftrata  of  ferpentine  alternating  with  marble,  talcaceous, 
and  hornblende  fhiftus. 
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Quar  tz.  In  the  iflands  of  Ifla  and  Jura  there  are  mountains 
of  granular  quartz,  and  it  is  there  to  be  obferved  alternating 
with,  and  palling  into  micaceous  Ihiftus.  In  the  ifle  of  Coll 
there  are  alfo  considerable  rocks  of  granular  quartz.  In  the  ifl- 
and  of  Tirie  I obferved  the  rare  appearance  of  a vein  of  gra- 
nular quartz  traverfing  Strata  of  micaceous  Ihiftus  and  horn- 
blende Hate.  In  Caithnefs  the  mountain  of  Scaraban  is  com- 
pofed  of  quartz ; and  at  Portfoy  there  is  a hill  which  affords 
Ihiftofe  quartz.  In  many  places  veins  of  quartz  are  to  be  ob- 
ferved traverfing  the  primary  flrata,  and  in  the  ifland  of  Bute 
there  is  a quartz  vein  which  prefents  appearances  irreconcile- 
able  with  the  Plutonic  theory. 

Pitchstone.  The  only  fpecies  of  this  ftone  which  I have 
ever  feen,  that  may  be  confidered  as  primary,  is  that  -upon  the 
hill  of  Glamofcard  in  the  ifland  of  Skye.  It  there  leems  to  al- 
ternate with  porphyry,  but  of  this  I am  not  as  yet  certain.  In 
the  ifland  of  Arran  there  are  appearances  of  pitchflone  in  the 
form  of  veins  traverfing  the  granite,  but  as  all  veins  are  of  an 
after  formation  to  the  rocks  which  they  traverfe,  this  cannot 
be  reckoned  equally  old  with  the  granite,  or  other  primitive 
rocks. 
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TRANSITION  ROCKS,  (Ubergangfgeburge.J 

C raiyacken.  This  is  a rare  rock  in  the  diftricts  through 
which  I paRed.  The  only  appearance  I ever  noticed  was  a 
fmall  portion  lying  on  ardefia  in  the  ihand  of  Sell. 

Greenstone.  The  greenRone  of  the  ihand  of  Mull  appears 
to  belong  to  this  formation,  as  it  is  found  near  to  limeRone 
that  contains  belemnites. 

Limestone.  This  fpecies  is  found  in  the  ihand  of  Mull, 
and  contains  in  it  cornu  ammonis  and  belem'nites  ; hence  I 
reckon  it  to  belong  to  the  tranhtion  rocks. 


STRATIFIED  ROCKS,  (Flot-zgeburge.)  . 

Sandstone.  Of  this  I obferved  two  kinds,  the  filiceous 
and  argillaceous. 

The  filiceous  does  not  frequently  occur.  The  fandllone  of 
the  ihand  of  Rume  approaches  nearly  to  this  kind,  and  in  the 
Orkney  ihands  there  are  Rrata  of  filiceous  fandllone  that  al- 
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ternate  with  argillaceous  fandftone.  Argillaceous  fandftone 
forms  the  Cumbray  iflands,  the  fouth  extremities  of  Bute  and 
Arran ; and  it  alfo  appears  in  the  iflands  of  Seil,  Mull,  Eigg, 
Skye,  Rafay  and  Scalpa.  Almoft  the  whole  of  the  Orkney 
iflands  are  compofed  of  argillaceous  fandftone,  but  it  forms  a 
very  fmall  portion  of  the  Shetland  iflands.  It  alfo  fkirts  the 
eafl  coaft  of  Scotland  from  the  Pentland  Firth  to  the  fmall 
fifliing  town  called  Buckie  ; and  again  this  fandftone  makes 
its  appearance  near  to  Aberdeen,  and  continues  along  the  fliore 
all  the  way  to  the  Frith  of  Forth. 

Limestone.  In  the  ifland  of  Arran  there  are  conflderablc 
ftrata  of  limeftone  which  is  covered  by  argillaceous  fandftone  ; 
and  in  fome  places  the  limeftone  and  fandftone  alternate.  In 
the  Orkneys  limeftone  is  to  be  obferved  covered  by  fandftone, 
and  even  traverfed  by  veins  of  fandftone. 

Argillite  with  numerous  fliells  is  found  in  the  ifland  of 
Arran,  and  in  the  ifland  of  Eigg. 

Basalt.  This  rock,  which,  as  we  have  before  obferved,  is 
peculiar  to  the  Flotzgeburge,  is  found  in  almoft  every  part  of 
Scotland,  either  in  ftrata,  or  in  veins.  I obferved  it  difpofed 
in  ftrata  in  the  ifland  of  Seil,  at  Oban,  in  the  iflands  of  Mull, 
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Eigg,  Ganna,  and  Skye ; and  tliefe  fcrata  either  alternate  with 
argillaceous  fandftone,  wacken,  or  greenftone.  Frequently  alfa 
veins  of  bafalt  traverfe  thefe  ftrata. 

Basalt:  Veins . Thefe  veins  are  extremely  common  in  rnoft 
of  the  Hebrides,  but  are  rarely  to  be  obferved  in  the  Shetland 
or  Orkney  iflands.  I obferved  them  traverfmg  granite,  gneifs, 
micaceous  fhiftus,  fienite,  porphyry,  hornblende  Hate,  fand- 
ftone, and  limeftone.  In  the  ifland  of  Arran  there  are  feveral 
very  remarkable  veins  which  are  partly  formed  of  bafalt. 
Thus  in  Glencloy  there  is  a vein,  (traveling  clay  porphy- 
ry), which  is  compofed  of  bafalt  in  the  middle,  but,  upon  one 
fide  is  fandftone  breccia,  and,  on  the  other  is  hard  filiceous 
fandftone.  At  Tormore,  upon  the  weft  fide  of  the  ifland  of 
Arran,  there  are  feveral  other  very  remarkable  veins  partly 
formed  of  bafalt.. 

Basalt  Tuff.  I obferved  this  rock  at  Dumbarton  caftle, 
and  in  the  iflands  of  Mull  and  Canna,  where  it  always  accorm 
panies  rocks  of  trap  formation.  In  the  ifland  of  Canna  it  is 
remarkable  for  having  pieces  of  woc*l  inclofed. 

Pitchstone.  This  curious  foflil  is  found  very  frequently  in 

the 


INTRODUCTION. 


x?;t 


the  ifland  of  Arran,  but  generally  in  the  form  of  veins.  Thefe 
veins  traverfe  the  common  argillaceous  fandftone,  and  are  of- 
ten of  great  magnitude.  It  is  alfo  difpofed  in  ftratified  veins 
along  with  other  fubftances  at  Tormore  in  Arran.  In  the 
ifland  of  Mull  it  feems  to  lie  between  fandftone  and  bafalt ; 
but  in  Eigg  it  forms  conflderable  veins  travelling  bafalt.  This 
foflil,  which  was  before  confldered  as  very  rare,  is  thus  fhewn 
not  to  be  fo  uncommon  ; and  I have  lately  learned  that  it  has 
been  obferved  in  veins  traverflng  fandftone  in  Motven,  and  in 
veins  traverflng  bafalt  at  Ardnamurchan. 

Greenstone.  The  country  between  the  primary  ftrata  at 
Dunkeld,  and  the  banks  of  the  Frith  of  Forth  prefents  many 
appearances  of  flotz  greenftone ; and,  in  the  fame  tradl  there  is 
alfo  wacken  of  a fimilar  formation. 

Coal.  In  the  ifland  of  Arran  there  is  a ftratum  of  blind 
coal  inclofed  in  fandftone.  In  Mull,  Eigg,  Canna,  Skye,  it  is 
obferved  always  ftratified  with  bafalt  or  wacken, 
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VOLCANIC  ROCKS  * 
have  never  been  difcovered  in  Scotland. 


ALLUVIAL. 

Of  thefe  there  are  examples  in  the  Highland  vallies,  where 
the  debris  from  the  mountains  are  depofited  in  beds  and  cover- 
ed by  heath.  The  great  banks  of  fand,  and  the  immenfe  beds 
of  peat  which  we  find  fometimes  alternating  with  beds  of  clay 
or  fand,  are  of  this  kind. 


MINE- 


* Of  the  pfeudo- volcanic  rocks,  which  are  different  fpecies  of  rocks  that  have 
been  expofed  to  accidental  fire,  we  have  inftances  in  Fifelhire.  Upon  the  fhore 
between  Dyfart  and  Eafter  Wemyfs  I picked  up  feveral  fine  fpecimens  of  porcella- 
nite,  which  feems  to  be  the  clay  that  accompanies  the  coal  altered  by  fire,  as  mafies 
of  fcoriie  and  charcoal  ftill  adhered  to  it„ 
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CHAPTER  L 

From  Edinburgh , by  Glafgow , to  the  Craig  of  Ailfa. 

In  travelling  from  Edinburgh  to  Glafgow,  by  the  Living- 
ftone  road,  the  country  continues,  for  a confiderable  way, 
pleafant  and  well  cultivated  ; but  as  we  approach  the  Kirk  of 
Shotts  the  fcene  is  much  altered.  In  place  of  inclofed  fields, 
exhibiting  the  operations  of  thriving  agriculture,  extenfive 
mofs  grounds  appear,  forming  a Itriking  contrail  to  the  cul- 
tivated country  through  which  we  had  juft  pafled.  Happily, 

A however, 
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however,  thefe  moires  are  now  viewed  in  a more  favourable 
light  than  heretofore  : the  brown  burnt-like  afpecft  of  a peat 
moor  does  not  now  ftrike  the  mind  with  ideas  of  barenefs  and 

fterility  ; as  we  know,  from  experience,  that  labour  and  a little 

» 

expence  may  foon  convert  them  into  luxuriant  fields. — A few 
miles  after  palling  this  defert,  we  come  in  fight  of  Glafgow ; 
but  its  low  fituation,  and  the  want  of  hills,  render  it,  when 
compared  with  Edinburgh,  far  lefs  interefting  as  a pi&urefque 
object.  The  nearer  we  approach  the  town  the  country  im- 
proves, and  is  confiderably  diverfified  with  wood  and  culti- 
vated fields. 

The  rocks  which  occur  in  this  tradt  are  all  of  fecondary 
formation ; which  is  commonly  the  cafe  where  the  country  is 
low  and  flat.  As  our  journey  was  rapid,  I can  only  fay,  in 
general,  that  the  llrata  are,  fandftone,  limeftone,  balalt,  wac- 
ken,  mandelftein,  coal,  with  its  accompanying  flfiltofe  clay, 
&c.  and  iron-ftone. 

The  fandftone  is  generally  ufed  for  the  purpofes  of  build- 
ing ; but,  from  different  quarries  it  is  more  or  lefs  durable.. 
This  fa<5t  leads  us  to  remark,  that  chemical  trials,  combined 

i 

with  corredl  mineralogical  obfervations,  might,  in  many  in- 
ftances,  enable  us  to  determine,  with  fome  certainty,  as  to  the 

probable 
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probable  durability  of  Hones  employed  in  building*.  Indeed, 
thofe  who  have  been  long  in  the  habit  of  analyfing  and  exa- 
mining fuch  Hones,  can,  even  by  their  appearance,  judge  of 
their  probable  durability  * : a circumftance  fufficient  to  encou- 
rage us  to  purfue  a mode  of  invefligation  which  has  hitherto 
engaged  little  attention. — The  limeflonc  which  occurs  in  this 
diflridt  varies  confiderably  in  its  appearance  : but  we  had  not 
an  opportunity  of  obferving  it  particularly.  It  is  quarried  in 
feveral  places  to  a confiderable  extent,  and  then  burnt,  and 
ufed  for  manure,  and  for  building.  It  is  burnt  for  thefe  pur- 
pofes  in  the  common  draw-kiln,  which  is  ill  conftrudled,  as 
there  is  not  only  a great  wade  of  heat,  but,  by  expofure  to  all 
the  variations  of  the  weather,  the  burning  is  rendered  preca- 
rious and  uncertain.  My  father  remedied  thefe  defeats  in  a 
kiln  which  he  built  eight  years  ago,  and  which  he  ftill  conti- 

A 2 nues 


* We  have  a curious  inftance  of  this  related  of  the  late  Mr  Bayen ; a gen- 
tleman who  had  paid  much  attention  to  the  genera  of  marble  and  ferpentine. 
Walking  one  day  in  the  Place  de  la  Revolution,  at  Paris,  with  his  friend  and  col- 
league Deyeux,  he  pointed  out  to  him  feveral  of  the  marble  pillars,  which,  he 
faid,  notwithftanding  their  prefent  folid  appearance,  would  decay  in  a fhort  time, 
and  in  the  particular  places  he  mentioned.  Accordingly,  a year  had  fcarcely  elapfed 
when  his  prediftion  was  fulfilled : many  of  the  pillars  began  to  decay,  and  even 
confiderable  hollows  were  quickly  formed  in  fome  of  them, — A?inalcs  de  Chymie. 
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nues  to  ufe  as  economical,  both  with  regard  to  time  and  fuel. 
It  differs  from  the  common  kiln  by  having  the  body  or  cylin- 
drical part  very  deep,  and  covered  with  a dome,  which  is  con- 
nected with  a vent  that  has  a damping  plate,  fo  as  to  allow  a 
very  advantageous  management  of  the  heat.  Belides,  it  has 
another  very  conliderable  advantage  over  the  common  kiln, 
that  is,  it  can  be  ereCted  in  a town  without  detriment  to  the 
neighbourhood,  as  all  the  noxious  matter  is  carried  away  by 
means  of  the  chimney  f. 

The  country  in  the  neighbourhood  of  Glafgow,  as  far  as  I 
had  an  opportunity  of  examining,  is  compofed,  ifl,  of  bafalt, 

which 

f A vulgar  prejudice  has  long  prevailed,  that  the  noxious  matter  of  limeftone 
is  more  dangerous  than  that  of  common  coal ; and  the  many  horrid  ftories  on  re- 
cord, of  fudden  deaths  in  the  neighbourhood  of  lime-kilns,  hill  continue  the  de- 
lufion  with  the  ignorant. — The  modern  chemical  difcoveries  have  ftiown,  that 
common  coal,  bulk  for  bulk,  furnilhes  more  of  the  noxious  matter  (carbonic  acid 
and  carbonated  hydrogen)  than  limeftone : therefore,  the  noxious  effe&s  of  the 
common  kiln  does  not  depend  on  any  peculiar  malignity  of  the  vapour  which  if- 
fues  from  the  ftone,  but  upon  the  conftruflion  of  the  furnace. 

The  patriotic  Count  Rumford  has  lately  propofed  a new  plan  of  a lime-kiln, 
which  certainly  deferves  to  be  tried:  To  us  it  appears  objeaionable,  not  only 
from  the  clofe  attendance  that  the  fires  require,  but  alfo  that  a confiderablc  por- 
tion of  heat  is  loft  by  its  being  open  at  top — See  Rumford' s F/uys. 
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which  has  fometimes  in-lying  cryftals  of  felfpar,  bafaltic  horn- 
blende, angit,  leucit,  mica,  and  a few  interfperfed  parti- 
cles of  quartz ; 2.  bafalt  porphyry ; 3.  grunftein  ; 4.  lime- 
ftone.  The  fliort  time  I could  afford  to  fpend  in  Glafgow,  and 
my  anxiety  to  get  forward  to  the  Iflands,  prevented  me  from 
examining  the  relation  of  the  different  ftrata  to  each  other ; 
which,  however,  I the  lefs  regret,  as  that  circumftance  is  but 
flightly  connected  with  my  prefent  objedt. 

Profeffor  Faujas  de  St.  Fond  has  given  us  a fliort  account  of 
the  mineralogy  of  the  environs  of  Glafgow  ; but  his  deferip- 
tions  are  unluckily  obfeured  by  a rigid  adherence  to  a theory 
which  has  no  foundation  in  nature.  Fie  confiders  all  the  rocks 
we  have  now  mentioned,  as  lavas  ; and  thofe  he  denominates 
bafaltic,  porphyritic,  and  granitic  lavas.  I do  not  hefitate  a 
moment  in  faying,  that,  in  my  opinion,  there  is  not  in  all  Scot- 
land the  veftige  of  a volcano.  I do  not  reft  this  affertion  upon 
my  own  authority,  (for  that  would  be  prefumptuous  ;)  but  upon 
that  of  Dr.  Walker,  who  has  examined  more  of  the  mineralogy 
of  Scotland  than  any  man  now  living,  and  whofe  colledtion  of 
Scotch  foflils  is  the  largeft  that  has  ever  been  made.  Befides, 
it  wars  with  every  principle  of  fyftematic  claffification,  to  ar- 
range and  denominate  foffils  from  any  theory  we  may  adopt  as 
to  their  formation. 


We 
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We  now  purfued  our  journey  from  Glafgow  to  Greenock, 
down  the  river  Clyde : a voyage  which  prefents  the  traveller 
with  many  fcenes  of  uncommon  beauty.  At  Glafgow  the  ri- 
ver is  narrow,  with  low  formal  banks  ; but  as  we  approach 
‘Dumbarton,  the  river  becomes  wider,  the  country  more  beau- 
tiful, and  the  fcene  is  foon  rendered  interefling  by  the  appear- 
ance of  the  fmgular  rock  of  Dumbarton.  From  this  the  moun- 
tains of  Cowal  extend,  along  the  north  fide  of  the  river,  to  Rof- 
neath ; forming'  a fine  contrail  of  Alpine  wildnefs,  with  the 
comparatively  low  green  hills  which  reach  to  Greenock  upon  the 
fouth  fide  of  the  river.  The  flrata  between  Glafgow  and  Gree- 
nock, upon  the  fouth  bank  of  the  river,  are,  fandflone,  lime- 
ftone,  bafalt,  and  wacken.  Thofe  of  the  north  bank,  to  the 
town  of  Dumbarton,  continue  to  be  nearly  of  fimilar  rock; 
forming,  in  this  rout,  fome  confiderable  heights,  particularly 
about  Frifky  Hall,  where  the  rocks  have  a fine  terraced  appear- 
ance. Immediately  below  the  houfe  of  Frifky,  at  the  porter’s 
lodge,  we  obferved  a fmall  quarry  of  wacken,  which  is  now 
celebrated  as  affording  fine  fpecimens  of  prehnite.  The  town 
of  Dumbarton  is  fituated  in  a plain  of  confiderable  extent ; and 
the  rock  upon  which  the  caflle  is  built,  rifes  from  it  in  a fimi- 
lar manner  with  Arthur’s  Seat,  near  Edinburgh,  but  is  much 
more  ftriking,  from  the  great  flatnefs  of  the  country.  It  is 
compofed  of  black  bafalt ; but,  upon  the  fide  facing  the  town, 
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we  observed  a bafalt  tuff  covered  by  fandftone.  Profeffor  St.  Fond 
remarks  that  this  rock  is  formed  of  a black  bafaltic  lava ; but 
upon  the  lower  part,  facing  the  town,  there  is  to  be  obferved 
a current  of  muddy  lava,  having,  intermixed,  fragments  of  ba- 
lalt,  more  or  lefs  altered. — At  different  periods  the  rock  off 
Dumbarton  has  been  of  confiderable  confequence,  on  account 
of  the  ftrong  fortrefs  which  is  built  upon  it.  When  Mary, 
the  unfortunate  and  lovely  Queen  of  Scotland,  was  imprifoned 
in  England,  and  her  kingdom  wrefted  from  her,  the  folitary 
rock  of  Dumbarton  held  out  againft  every  attempt  to  take  it ; 
and  was  the  only  place  in  the  kingdom  that  dared  to  acknow- 
ledge her  authority. 

If  we  glance  over  the  country  as  it  extends  towards  Lochlo- 
mond,  we  gbferve  it  riling  gradually  until  the  profpeCt  is 
bounded  by  vaft  mountains,  marking,  by  their  height  and 
fhape,  a change  in  the  nature  of  the  ftrata,  and  forming  the 
grand  entrance  into  the  Highlands  upon  this  lide  of  Scotland. 
If  we  examine  the  country  more  particularly,  we  find  our  con- 
jecture right ; for  at  Lufs,  upon  the  banks  of  this  beautiful 
loch,  ftrata  of  micaceous  Ihiftus,  and  other  primitive  rocks, 
make  their  appearance.  Thefe  ftrata  extend  towards  the  Clyde, 
and  form  a confiderable  part  of  its  north  tank,  from  Dumbar- 
ton to  Rofneath,  a fmall  village  oppofite  to  Greenock. 

Greenock, 
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Greenock,  a populous  and  flourifhing  town,  is  fituated  upon 
the  fide  of  the  river,  at  the  bottom  of  hills  of  conliderable 
height ; and  remarkable  for  the  quantity  of  rain  which  falls 
during  the  year,  which  is  faid  to  be  more  than  in  any  other 
part  of  Scotland.  The  flrata  in  the  immediate  vicinity  of  the 
town  are,  bafalt,  wacken,  fandftone,  limeftone : and  in  fome 
places  the  fandftone  is  to  be  obferved  traverfed  with  bafaltic 
veins  ; and  the  wacken,  beftdes  zeolite,  contains  a curious  foflil 
nearly  allied  to  leucit. 

From  Greenock  our  farther  progrefs  down  the  Clyde  was 
more  interefting,  from  the  grandeur  and  variety  of  the  objecfts 
which  now  occupied  our  attention.  After  pafting  the  Gouroch 
iighthoufe,  we  obferved  the  beautiful  ifland  of  Bute,  with  the 
neighbouring  and  Cumbray  ifles  ftretching  acrofs  the  view ; 
and,  farther  diftant,  the  wild  mountains  of  Arran  appeared 
over  the  low  part  of  Bute  towering  among  the  clouds.  The 
hills  upon  the  oppofite  bank  of  the  river  are  ftrikingly  con- 
trafted.  Upon  the  Cowal  fhore  the  country  rifes  into  confi- 
derable  hills  of  micaceous  fhiftus,  which  are  partly  heath-clad, 
and  join  with  the  bare  and  fterile  mountains  that  extend  from 
this  fhore  through  Argylefhire.  Upon  the  oppofite  bank  of  the 
river  the  country  is  much  lower ; there  are  no  fteep  hills  upon 
the  fhore ; and  the  ftrata,  which  are  horizontal,  are,  red  and 

white 
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white-coloured  argillaceous  fandftone,  fandftone  breccia,  bafalt, 
and  frequently  bafaltic  veins  traverfe  both  thefe  ftrata.  The 
breccia,  as  is  often  the  cafe  with  this  kind  of  rock  when  it  oc- 
curs upon  the  fea-£hore,  forms  beautifully  wooded  cliffs,  which 

f 

extend  to  the  fwectly-retired  village  of  the  Largs.  Thefe  fe- 
condary  ftrata  extend  from  the  Largs  to  Saltcoats,  and  from 
thence  far  through  Ayrfhire ; while  the  primary  rocks,  on  the 
oppofite  bank  of  the  river,  appear  to  extend  to  the  Mull  of 
Cantyre. — In  a few  hours  after  palling  the  Cumbray  ifles,  and 
the  majeftic  ifland  of  Arran,  we  landed  upon  the  great  rock 
which  is  called 


The  Craig  of  Ails  a. 


This  ftupendous  rock  is  faid  to  be  400  feet  high,  and  is 
about  two  miles  in  circumference.  It  is  fomewhat  of  a conical 
lhape,  and  very  precipitous  on  all  fides  : the  only  landing- 
place  being  on  the  N.  E.  where  there  is  a fmall  beach,  formed 
by  the  fragments  which  have  fallen  from  the  neighbouring 

f - **• 

yocks.  It  is  much  lower  now  than  it  was  formerly  ; as  is 
evinced,  not  only  by  the  numerous  fragments  lying  on  the 
beach,  but  alfo  more  fully  by  the  nature  of  the  bottom  near 
it,  which,  according  to  the  molt  accurate  foundings,  is  gra- 
velly to  a confiderable  diftance. 


B 


After 
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After  having  walked  around  part  of  it,  and  afcended  near  to 
the  fummit,  I was  forced  to  return,  as  the  captain  of  the  veflel 
was  anxious  to  proceed  to  Arran.  On  this  account,  I was  pre- 
vented from  examining  it  fo  accurately  as  could  have  been 
wifhed.  This  glance,  however,  was  fufhcient  to  fatisfy  me  as 
to  the  general  nature  of  the  rock  of  which  it  was  compofed. 

The  greater  part  feems  to  be  formed  of  different  fpecies  of 
very  compadl  fienite ; which,  particularly  on  the  eaft  fide,  pre- 
fents  immenfe  groupes  of  columns,  fimilar  in  appearance  to 
the  bafaltic  columns  that  occur  fo  often  in  different  parts  of 
Scotland.  In  afcending  towards  the  fummit,  and  a little  be- 
low the  folitary  ruin  of  a caftle,  I obferved  two  confiderable 
bafaltic  veins  travelling  the  fienite. 


CHAP. 
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Defcription  of  the  Fossils  mentioned  in  the  preceding  Chapter . 

* 

PREHNITE — FriJky-HalL 

Silex  Prehnites , Wern.  Halb  Z, eolith,  Efthner.  Bos - 
trichites , Dr.  Walker. 

It  is  either  in  flat  maffes,  cellular,  or  botroidal,  or  partly  af- 
fuming  a mammillary  figure ; is  generally  radiated  and  com- 
pofed  of  fmall  prifmatic  cryftals — fometimes  fo  fmall,  and  fo 
near  to  each  other,  as  to  afliime,  in  fome  degree,  a compact 

- i 

texture,  almoft  refembling  chalcedony. 

Colour . Varies,  from  apple  green,  to  yellowifh  green,  pale  yel- 
low, and  white ; but,  when  affedted  by  the  weather,  it  ac- 
quires an  ochry,  or  opaque  white  colour. 

Lufre.  The  external  luftre  little  glancing*;  internal  is  pearly. 
Franfparency.  It  is  femi-tranfparent ; but,  when  a<5ted  upon  by 
the  weather,  it  becomes  confiderably  opaque,  and  much 
refembles  certain  fpecies  of  fulphat  of  barytes. 

i 

Hardnefs.  Gives  fparks  with  fteel ; takes  a pretty  good  polifh. 

B z Fraflure . 


* Wcnig  glanzend.  Germ. 
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Fratturc.  The  fracture  in  the  direction  of  the  folias  appears  fo- 
liated, but  acrofs  the  radii  approaches  to  the  conchoidal. 
Fufibility.  Dr.  Hope  melted  it,  and,  by  flow  cooling,  had  again 
a pretty  regular  cryflalline  texture. 

It  is  contained  in  a fpecies  of  wacken,  which,  by  its  degree 
of  induration,  appears  palling  to  the  date  of  bafalt.  It  is  fre- 
quently accompanied  by  calcareous  fpar.  Another  fubftance  is 
often  found  with  it,  which  is  probably  of  the  nature  of  zeolite. 

It  is  formed  of  long  prifmatic  radii,  which  have  the  follow- 
ing  character. 

Colour.  White. 

Lujlre.  Pearly. 

Tranfparejicy.  Nearly  tranfparent. 

Hardnefs . Difficultly  fcratched  with  a knife. 

OBSERVATIONS. 

The  Prehnite  has  received  many  denominations,  by  different 
mineralogifts  : thus  it  has  been  called  green  felfpar,  apple-green 
quartz,  filiceous  zeolith,  cape-chryfolitli,  emerald,  prafe,  and 
cryfoprafe: — a ftriking  proof  of  the  imperfection  of  mine- 
ralogical  nomenclature.  The  juftly-celebrated  Mr.  Werner,  to 

whom 
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whom  we  owe  fo  much  of  our  mod  accurate  information, 
names  it  Prehnite,  after  Colonel  Prehn,  a Dutch  officer,  who 
found  it  at  the  Cape  of  Good  Hope,  and  firfl  brought  it  to  Eu- 
rope. Since  its  difcovery  at  the  Cape  of  Good  Hope,  it  has 
alfo  been  found  in  Dauphine ; and  Dr.  Grofcke  of  Mittau  firfl 
difcovered  it  at  Frifky-Hall.  This  is  not  the  only  place  in 
Scotland  where  this  beautiful  foffil  is  found ; for  I have  ob- 
ferved  it  in  the  caftle  rock  and  Arthur’s  Seat  at  Edinburgh, 
and  we  {hall  afterwards  notice  it  in  the  iflancl  of  Mull. 


LEUCIT — Greenock. 

Sarcite , Dr.  Townfon’s  Tra<5ls  in  natural  hiftory.  Borax 
Margodes , Lin.  ? 

This  foffil  is  of  a reddiffi-brown  colour,  and  generally  cryftal- 
lifed  in  the  form  of  a 24  edron  : it  is  alfo,  in  fome  inftance9, 
amorphous,  with  an  earthy  fratflure  *. 

It  has  always  occurred  opaque,,  and  of  fuch  a.  hardnefs  as  to 
yield  with  difficulty  to  the  knife. 

With  the  blow-pipe  it  lofes  its  colour,  and  melts  like  felfpar. 

It 

* Dr.  Hope  has  in  his  poffeffion  a very  fine  fpecimen  of  this  foffil,  which  he 

found  at  the  Calton  Hill.  Dr.  Townfon  has  figured  it  in  his  Trafts, 
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It  is  found  in  the  cavities  of  wacken,  and  fometimes  im- 
bedded in  calcareous  fpar. 

Abbe  Huay  remarks  that  this  foflil  is  confidered  as  a zeo- 
lite f ; and  La  Metherie,  who  had  examined  fpecimens  of  a li- 
milar  foflil  from  the  Calton-Hill  at  Edinburgh,  remarks,  “ On 
u trouve,  au  mont  Calton-Hill,  proche  d’Edimbourg,  un  cri- 
“ ftal  a vingt-quatre  facettes  trapezoidales,  comme  celui-ci. 
“ II  eft  rougeatre,  poreux,  terne,  comme  de  la  brique. — On 
“ croit  qu’il  doit  entrer  dans  la  zeolite  leucitique  Dr. 
Townfon,  in  his  lately-publifhed  Tradls  in  natural  hiltory, 
conliders  it  as  a new  genus,  and  names  it  Sarcite : this,  how- 
ever, cannot  be  admitted,  until  the  foffil  fhall  be  regularly  ana- 
lyfed.  Mr.  Camara  of  Lifbon,  a moll  intelligent  mineralogilt, 
informed  me,  that  he  had  frequently  met  with  this  folhl  in 
other  countries,  but  always  confidered  it  as  nearly  allied  to 
leucit.  It  appears,  then,  that  it  Ihould  Hill  be  reckoned  of  the 
nature  of  leucit,  until  it  fhall  be  more  particularly  examined 
in  the  way  of  chemical  analylis. 


SIENITE— 


■}  Annales  de  Chymie. 

T Th  one  de  la  Terre,  tom.  2de,  p.  308, 
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SIENITE — Craig  of  Ailfa . 

Calomachvs , Dr.  Walker’s  Gaffes  Foffilmm. 

t 

So  far  as  I can  determine  at  prefent,  this  rock  appears  to  be 
a very  compact  fpecies  of  ftenite,  in  which  the  felfpar  is  the 
mod  prevalent  ingredient.  Sometimes  the  felfpar  feems  paffing 
to  the  ftate  of  earthy  felfpar ; and  then  it  forms  a bafis  in 
which  we  obferve  red  or  white-coloured  cryftals  of  common 
felfpar  and  hornblende,  and  particles  of  quartz ; thus  forming 
a fpecies  of  {ienitic  porphyry, 
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CHAP.  III. 

Size  and  Situation  of  the  If  and.  Cliffs , Mountains , Surface , 
Brodick  Bay , and  its  Environs ; comprehending  Cory-Gills , 
Glen-Shirreg , Goatfcld , and  Glen-Rofa. 


This  ifland  is  about  thirty-two  miles  long  and  twelve 
broad ; fituated  in  the  mouth  of  the  Frith  of  Clyde,  about 
eight  miles  from  Bute,  and  hxteen  from  Saltcoats  in  Ayrfliire. 
Its  Ihape  is  irregular,  but  not  fo  much  fo  as  many  of  the  Weft- 
ern  Iftands  which  are  expofed  to  the  Atlantic  Ocean.  Here,  the 
vicinity  of  the  Scottifli  and  Irifti  fhores  prevents  any  great  de- 
ftrutflion  of  land  ; as  is  evident  from  the  lownefs  of  the  cliffs 
round  the  ifland,  which  have  not  the  precipitous,  rugged  and 
bold  afpedt  of  many  of  the  Weftern  Iflands. 

Cliffs.  The  cliffs  are  feldom  above  two  hundred  feet  high  ; 
are  generally  precipitous : having  frequently,  however,  an  in- 
tervening 
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ter  veiling  bank  between  the  cliff  and  the  fea,  formed  by  the 
definition  of  the  rocks,  which  arc  either  of  fandflone  or  mi- 
caceous fhiflus.  Confiderable  fandy  beaches  frequently  occur, 
formed  of  the  debris  of  granite,  fandflone,  and  micaceous  fhif- 
tus ; and  fometimes  we  remark  a confiderable  extent  of  coafl 
covered  with  enormous  maffes,  which  have  been  torn  away  by 
torrents,  or  feparated  from  the  neighbouring  rocks  by  the  vafl 
expanfive  power  of  froft. 

Mountains.  No  regular  ridge  of  mountains  is  to  be  ob- 
ferved : thefe  being  either  in  the  form  of  groups,  as  Goatfield 
and  the  adjacent  mountains,  which  prefent  aftonifhingly  grand 
peaked  fummits ; or  irregular,  forming  round-backed  hills,  as 
tliofe  towards  the  fouth  part  of  the  ifland. 

Surface.  The  land  is  in  general  very  high,  particularly  to- 
wards the  north  end,  where  the  wonderful  group  compofed  of 
Goatfield,  Caime-na-callich,  &c.  prefent  mountains  near  3000 
feet  high.  Here  Nature  exhibits  to  the  aflonifhed  eye  the  moft 
terrific  -and  fublime  feenery ; to  convey  even  a faint  idea  of 
which  would  require  an  able  pen.  The  fouthern  parts  are 
lower  ; and  in  place  of  the  bare  rocky  appearance  of  the  north, 
we  have  heath-covered  hills,  and  a confiderable  portion  of  cul- 
tivated land. 
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The  ifland  is  divided  into  two  pariflhes,  Kilbride  and  Kil- 
mory,  belonging  to  three  proprietors ; the  Duke  of  Hamilton, 
Marquis  of  Bute,  and  John  Fullerton,  Efq.  of  Kilmichael ; and 
yields  about  5000 1.  of  yearly  rent.  This  indeed  might  be 
much  increafed,  were  proper  methods  of  cultivation  followed  \ 
and  were  long  leafes  and  larger  farms  properly  granted,  more 
happinefs,  induftry  and  wealth  would  be  the  natural  con- 
fequence. 

In  deferibing  the  ifland  particularly,  I fhall  begin  with 

Brodick  Bay , fituated  on  the  eaft  fide.  This  beautiful  bay 
is  bounded,  on  the  S.  by  the  hills  of  Cory-gills  ; on  the  W.  by 
the  vales  of  Glencloy  and  Glenfliirreg,  and,  on  the  N.  the  tre- 
mendous Goatfield  forms  a lofty  boundary.  It  is  of  an  irregular 
ihape ; about  five  miles  long,  and  four  broad ; having  about 
five  fathoms  water,  with  good  anchorage  ground : but  it  is  on- 
ly in  moderate  weather  that  veflels  can  ride  in  fafety.  From 
this  bay  paflage-boats  go  to  Saltcoats,  about  fixteen  or  eighteen 
miles  diftant,  which  renders  this  the  principal  thorough-fare 
in  the  ifland ; fo  that  the  population  is  confiderable.  Many  vi- 
fitors  come  from  the  mainland,  during  the  fummer  months, 
to  enjoy  the  free  air,  and  admire  the  wonderful  feenery  of  this 
interefting  ifland : but  the  want  of  a good  inn  is  much  to  be 

regretted. 
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regretted.  On  the  north  fide  of  the  bay  Hands  Brodick  Caftle, 
an  old  ruinous  building,  inhabited  occafionally  during  part  of 
the  fummer  by  the  Duke  of  Hamilton.  It  is  fituated  upon 
the  fide  of  Goatfield,  commanding  a moft  extenfive  and  de- 
lightful profpe<5t ; and  might  eafily  be  made  a beautiful  feat. 
About  two  miles  diflant,  in  Glencloy,  is  fituated  the  pleafant 
feat  of  the  worthy  and  moft  hofpitable  family  of  Fullerton,  of 
Kilmichael,  who  have  now  refided  in  the  ifland  upwards  of 
700  years. 

Mineralogy . The  mineral  liiftory  of  this  part  of  the  ifland 
is,  in  many  refpecfts,  interefting ; not  only  on  account  of  the 
variety  of  foflils  which  it  affords,  but  alfo  in  prefenting  to  us, 
in  a fhort  fpace,  a reprefentation  of  the  ftru6ture  and  materials 
of  nearly  the  whole  ifland.  On  this  account  I fhall  be  minute 
in  my  defcription ; as  I may  have  occafion  to  refer  to  this  par- 
ticular part,  when  defcribing  the  other  quarters  of  the  ifland. 

The  fouth  fide  of  the  bay  is  low  immediately  upon  the  fhore  : 
it  however  rifes  gradually ; forming  the  hills  in  the  neighbour- 
hood of  Cory-gills,  and,  towards  the  fea,  cliffs  of  confiderable 
height,  almoft  entirely  compofed  of  fandftone  *.  This  fand- 

C 3 (tone 

* M.  dc  C.  Laflone  has  obfervod,  that  the  furface  of  a fandftone,  which  had 

the 


ftone  is  pretty  compact,  of  a reddifti  colour,  much  refembling 
that  found  in  Shetland ; and  is  here  and  there  alternated  with 
ftrata  of  breccia,  compofed  of  rounded  fragments  of  quartz, 
with  fragments  of  fandftone,  of  various  fizes  and  fhapes ; and 
both  thefe  ftrata  run  at  an  angle  of  from  io°  to  150.  In  ma- 
ny places  there  are  very  confiderable  veins  of  bafalt,  or  what 
have  been  called  Whin-dykes  j",  eroding  the  fandftone  in  va- 
rious 

che  year  before  been  left  uncovered,  was  inverted  with  a filiceous  cruft,  nearly  as 
hard  as  agate  : the  particles  of  which  it  was  formed  muft  therefore  have  been 
conveyed  and  deport  ted  by  water.  Mem.  Par.  1774.  Kir  wan's  Geological  Ejjhys, 
p.  1x2. — This  is  a proof  of  the  folubility  of  filiceous  earth  in  water  : a fa£l  denied 
by  the  Plutonifts.  It  is  more  demonftrably  confirmed  by  the  following  fa£t,  from 
Mr.  Kirwan’s  Geological  Eflays,  p.  140.  u About  the  year  1760,  the  Empeior 
u of  Germany  being  defirous  to  know  the  length  of  time  neceflary  to  complete  a 
“ petrifa&ion,  obtained  leave  from  the  Sultan  to  take  up  and  examine  one  of  the 
u timbers  of  Trajan’s  bridge  over  the  Danube  at  Belgrade.  It  was  found  to  have 
« been  converted  into  agate  to  the  depth  only  of  half  an  inch;  the  inner  parts 
“ were  flightly  petrified,  and  the  central  ftill  wood.”' 

f The  term  Whinftone,  like  many  other  popular  denominations,  does  notr 

convey  a diftinct  idea  of  any  particular  genus  of  foftils  ; but  is  ufed  by  the  inha- 

* 

bitants  of  Scotland,  and  of  the  north  of  England,  to  exprefs  thofe  foffils  which 
are  of  trap  formation.  Mineralogifts,  in  many  inftances,  appear  to  have  ufed  it 
in  a very  vague  manner : thus  fome  deferibe  trap,  others  bafalt ; and  not  unfre- 
*juently  wacken,  greenrtone  and  indurated  clay  have  been-  arranged  under  this 
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rious  directions.  Some  may  be  obferved  riling  from  the  fea, 
and  penetrating  the  fandftone.  In  other  places,  where  the  fu- 
perincumbent  fandftone  has  been  completely  carried  away, 
veins  can  be  remarked  running,  with  little  variation  in  diame- 
ter or  direction,  for  nearly  a mile.  Thefe  veins  are  not  only 
to  be  obferved  upon  the  fea  ihore,  but  can  be  traced  running, 
in  various  directions,  and  of  different  diameters,  through  the 
fandftone  and  other  rocks  in  the  interior  of  the  ifland,  as  we 
fhall  afterwards  clearly  demonftrate.  In  afcending  the  hill  to- 
wards Cory-gills,  a very  confiderable  vein  of  dark  leek-green 
pitchftone  makes  its  appearance,  running  from  the  cliffs  upon 
the  fhore,  thro’  the  fandftone,  to  the  Lamlafh  road,  where  we 
ioon  lofe  it  among  the  fandftone  in  the  neighbouring  hills. 
This  vein  is  of  various  breadths  ; in  fome  places,  as  at  the 
Lamlafh  road,  being  about  eight  feet.  It  does  not  appear  to 
have  altered  the  fandftone,  where  it  is  in  contaCt  with  it ; but, 
in  fome  parts  of  the  vein,  the  pitchftone,  as  it  approaches  the 
fandftone,  lofes  much  of  its  luftre,  and,  in  fraCture  and  hard- 
nefs,  approaches  to  the  nature  of  bafalt. 

The 


name.  It  is  much  to  be  wifhed  that  it  could  be  entirely  laid  afule ; particularly 
when  we  perceive  that  the  great  Werner  has  framed  fatisfactory  characters  for 
thefe  different  rocks. 
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The  appearence  of  pitchftone  in  the  form  of  veins,  and  in 
fecondary  ftrata,  has  not  as  yet  been  obferved  by  other  mi- 
neralogifts.  Mr.  Werner,  from  his  own  extenfive  knowledge, 
and  the  accummulated  information  of  his  numerous  pupils,  is 
of  opinion,  that  pitchftone  is  always  difpofed  in  ftrata,  and 
entirely  confined  to  primitive  mountains.  The  late  Abbe 
Spallanzani  defcribes  feveral  veins  of  pitchftone  lava  that  he 
obferved  in  the  Euganean  mountains  ; but  it  is  difficult  to  de- 
termine with  certainty  whether  this  be  the  true  pitchftone 

Higher  up,  above  the  houfes  of  Cory-gills,  I obferved 
a number  of  columns  which  are  compofed  of  clay -por- 
phyry. Thefe  pillars  are  in  various  diredlions : fome  are 
perpendicular  to  the  horizon ; others  more  or  lefs  inclined ; 
and  I obferved,  farther  up,  that  they  are  quite  horizontal. 
They  are  in  the  form  of  four  or  fix-fided  columns,  from  fix  to 
ten  feet  long,  and  two  or  three  feet  in  diameter,  having  a whi- 
tifh  cruft  from  decompofition.  They  are  not  jointed ; nor  is 
there  any  appearance  of  balls,  or  what  the  volcanifts  call  vol- 
canic bombs.  I endeavoured  to  difcover  the  pofition  of  the  por- 
phyry with  regard  to  the  fandftone,  but  could  not  dete<ft  them 
in  conta<ft  with  each  other ; yet,  from  the  nature  of  the  rocks 

all 

* Spallanzani’s  Travels  in  the  Two  Sicilies,  vol.  3d,  p,  251,  See. 
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ail  around,  I am  inclined  to  believe  that  it  refls  on  the  fand- 
flone.  In  defcending  from  this  porphyry  hill  towards  Lam- 
lafh,  the  fandftone  again  makes  its  appearance,  but  is  foon  loft ; 
being  covered  with  a rock  which  is  principally  compofed  of 
dark -green  coloured  hornblende,  with  a little  felfpar  and 
quartz,  and  anfwers  nearly  to  the  greenflone  of  the  Germans. 
This  greenltone  forms  the  fummits  of  feveral  hills  in  the 
neighbourhood,  and  may  be  remarked  running  towards  the 
fea,  forming  high  cliffs.  In  one  place  I obferved  a great 
body  of  green-coloured  pitchflone,  which  runs  quite  in  an 
oppofite  direction  to  the  vein  I obferved  eroding  the  Lam- 
lafh  road : in  fhort,  it  appears  to  be  flratified,  and  to  run 
immediately  below  the  greenflone.  About  twenty  yards  lower, 
another  mafs  occurs,  about  ten  or  twelve  feet  thipk ; and 
which,  fo  far  as  I could  determine,  appears  to  form  a flratum, 
running  between  the  fandftone  and  greenflone.  I was  inform- 
ed that  this  mafs  of  pitchflone  had  been  traced  to  the  face  of  a 
high  cliff  upon  the  fea-fhore,  where  it  is  faid  to  lie  upon  fand- 
flone,  which  alfo  covers  it ; and  that  it  was  there  alfo  fplit  into 
columns,  like  bafalt. 

‘J  f 1 

Having  now  mentioned  the  pofition  of  the  veins  and  flrata 
upon  the  fouth  fide ; I fhall  return  to  the  fea-fhore,  where  we 
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obferve  the  bay  rifing  towards  the  weft,  forming  the  one  fide 
of  Glencloy. 

Glen-Clot.  This  glen  is  nearly  three  miles  long,  and  half 

a mile  broad ; open  towards  the  eaft,  but  bounded  on  the  other 

Tides  by  high  hills.  At  the  top,  or  weft  part,  of  the  glen,  the 

hills  are  higlieft,  forming  a very  romantic  groupe  of  rocks. 

« 

The  north  and  fouth  fides,  which  are  of  conftderable  height, 
become  gradually  lower  as  they  approach  the  Tea,  where  they 
form  part  of  Brodick  Bay.  The  bottom  of  the  glen  rifes  gently  • 
from  the  fea,  forming  a fmall  angle  with  the  hills  that  bound 
it.  Immediately  under  the  peat  mofs,  or  heather,  we  difcover 
boulder  ftones,  which  form  a thick  bed,  from  three  to  thirty 
feet  thick ; and  in  other  places  they  are  collected  together  in 
heaps,  being  thrown  into  this  form  by  the  force  of  water. 
Thefe  bowlder  ftones  are  not  of  very  conftderable  fize,  and  va- 
ry but  little  in  that  refpedt  at  the  top  or  bottom  of  the  glen ; 
which  fhews  that  the  greater  part  of  them  have  not  received 
their  rounded  form  by  attrition  in  the  water  of  the  glen,  but 
are  derived  from  decompofed  breccia.  They  conftft  of  granite, 
porphyry,  ftenite,  breccia  and  fandftone,  which  are  all  to  be 
obferved  in  the  neighbouring  hills.  Through  the  glen  runs 
Glencloy  burn,  formed  by  the  fprings  and  rains  from  the 

the 
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the  hills  : it  is  narrow,  but,  during  violent  ftorms,  it  overflows  a 
confiderable  part  of  the  glen,  and  has  thus  laid  bare  the  rocks, 
and  lhows  us,  in  a fatisfadlory  manner,  the  nature  of  the  fub- 
jacent  flrata.  The  bottom  of  the  glen  is  compofed  of  the  com- 
mon red-coloured  argillaceous  fandftone,  and  here  and  there 
are  flrata  of  breccia ; and  both  are  traverfed  with  veins  of  ba- 
falt,  wdiich  run  in  very  various  directions,  and  are  from  three 
to  twelve  feet  in  breadth.  Thefe  veins,  in  their  paflage  thro’ 
the  flrata,  (to  ufe  the  Huttonian  language,)  do  not  appear  to 
„ have  occafioned  in  them  any  alteration  with  regard  to  hard- 
nefs : on  the  contrary,  we  often  find  a fpecies  of  femindurated 
clay  interpofed  between  the  fandftone  and  bafalt,  thus  form- 
ing a ftratified  vein. 

0 

Reufs,  the  celebrated  German  geologift,  in  his  mineralogi- 
cal  hiftory  of  Bohemia,  describes  two  ftratified  veins  which  he 
obferved  in  the  Bunzlauer  circle.  As  it  is  of  importance  to 
turn  the  attention  of  the  young  mineralogift  to  thofe  curious, 
and,  I believe,  rare,  appearances,  I will  fhortly  mention  the  na- 
ture of  thofe  veins  obferved  by  Reufs.  One  of  the  veins  tra- 
verses argillaceous  fandftone,  and  is  about  a fathom  wide ; its 
fides  are  of  common  argillaceous  ironftone,  about  five  or  fix 
inches  wide:  to  this  fucceeds  a layer  of  wacken-clay,  about 
half  a foot  wide  j then  a thin  layer  of  wacken,  or  rather  a rock 
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intermediate  between  wacken-clay  and  wacken  ; laflly,  the  mid- 
dle of  the  vein  is  bafalt.  The  other  vein  has  argillaceous  iron- 
flone  for  the  faalband  or  fides,  but  the  middle  is  wacken  clay. 
The  fandflone,  as  it  comes  in  conta(5l  with  the  vein,  is  remark- 
ably great-grained  and  iron-fhort  *. 

The  hills  on  the  north  and  fouth  fides  of  the  glen  are  of  the 
fame  height  j and  the  pente  of  the  hills  appears  to  correfpond 
pretty  nearly  with  the  elevation  of  the  flrata.  The  hills  on 
the  fouth  fide  are  formed  of  fandflone  and  breccia,  which,  to-  % 
wards  the  upper  end,  form  very  lofty  precipices.  Many  veins 
of  bafalt  traverfe  the  fandftone,  and  loofe  nodules  of  brownifh- 
black  and  black  pitchftone  lie  fcattered  about  here  and  there. 
On  the  north  fide  of  the  glen,  near  to  Brodick  wood,  a confi- 
derable  body  of  dark  leek-green  coloured  pitchftone  makes  its 
appearance  ; but  it  is  fo  much  covered  with  grafs,  that  it  is  diffi- 
cult to  fay  whether  it  forms  a vein  or  a ftratum.  It  is  well  wor- 
thy the  attention  of  thofe  who  may  vifit  Arran,  to  endeavour  to 
determine  this  point.  In  afcending  the  hills  upon  this  fide,  after 
gaining  a confiderable  height,  the  fandflone  difappears,  when 

a clay 


* Mineralogifche  Geographic  von  Bohmen,  von  Franz  Atnbros  Reufs, 
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a clay-porphyry  is  to  be  obfervecl ; and  upon  the  brow  of  the 
hill,  where  the  rains,  &c.  have  broken  down  the  porphyry,  fe- 
veral  curious  phenomena  appear.  In  the  firft  place,  I obferved 
the  porphyry  in  columns  fimilar  to  thofe  at  Corygills : next, 
the  bafaltic  veins  running  in  different  directions  through  it. 
One  great  vein  is  to  be  obferved  riling  from  the  neighbouring 
fandflone,  penetrating  the  clay-porphyry ; and,  as  it  rifes  up- 
wards, getting  a confiderable  curve,  when  it  branches : one 
branch  rifes  to  the  top  of  the  hill ; the  other  runs  but  for  a 
• fhort  way  into  the  porphyry,  in  the  form  of  a wedge.  Near 
to  the  fame  place  a curious  Jlratified  vein  makes  its  appearance, 
running  in  an  almoft  oppofite  direction  to  that  we  have 
juft  mentioned,  and  terminating  in  a wedge-like  form.  On 
the  upper  fide  it  is  formed  of  fandflone  breccia ; the  lower  is 
hard  filiceous  fandflone  ; but  the  middle  is  bafalt. — The  weft 
or  upper  end  of  the  glen  is  formed  of  fandflone  pretty  much 
traverfed  with  veins  of  bafalt,  which  are  more  or  lefs  in- 
clined, and  of  various  diameters.  Befides  this  fandflone,  we 
obferve  lofty  precipices  of  fienite,  which  form  ftrata  elevated 
at  an  angle  of  about  30°.  This  rock  is  not  only  very  much 
varied  in  the  nature  of  its  conflituent  parts,  but  alfo  in  the  de- 
gree of  intimacy  of  combination,  which  renders  it  very  diffi- 
cult to  diftinguifh  its  different  fpecies.  It  is  alfo  traverfed  with 
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veins  of  bafalt,  but  not  fo  much  fo  as  the  fandftone  *.  It 
forms  the  higher  part  of  feveral  of  the  hills  betwixt  the  top  of 
this  glen  and  the  Shifkin,  and  is  all  along  travelled  with  ba- 
laltic  veins. 

It  appears,  from  the  defcription  that  has  been  now  given^ 
that  the  fandftone  forms  by  far  the  greateft  part  of  the 
glen ; the  next  in  proportion  is  the  porphyry,  and  laftly  the 

fienite. 


The 

* Dr.  Hutton,  in  his  fpeculations.  upon  the  theory  of  the  earth,  remarks, 
u If  it  be  by  means  of  heat  and  fufion  that  ftrata  have  been  confolidated,  then,. 
&i  in  proportion  to  the  degree  of  confolidation  they  have  undergone  from  their 
“ original  Rate,  they  fliould,  cateris  paribus , abound  with  more  reparations  in  the 
tf  mafs.  But  the  conclufion  is  found  confident  with  appearances.  A ftratum  of 
«f  fandftone  does  not  abound  fo  much  with  cutters  and  veins  as  a fimilar  ftratum 
« of  marble,  or  even  a fimilar  ftratum  of  fandftone  that  is  more  confolidated : 
“ they  are  in  general  interfered  with  veins  and  cutters  ; and  in  proportion  as 
« ftrata  are  deep  in  their  perpendicular  feftion,  the  veins  are  wide,  and  placed  at 
“ greater  diftances.”  This  does  not  appear  to  be  confident  with  the  fa#  ; for  it 

ft 

is  to  be  obferved,  in  Arran,  that  the  fandftone  contains  more  veins  than  the  fienite, 
which  laft  is  harder  than  any  fandftone  in  the  ifiand  ; and  we  obferve  that  the 
fienite  contains  a greater  number  of  veins  than  the  granite,  although  it  be  fofter 
•and  lefs  compa#. 
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The  determination  of  the  relative  pohtion  of  ftrata  and  veins 
is  the  great  object  of  the  geologift,  and  without  it  his  labours 
will  be  of  comparatively  little  value.  It  is,  no  doubt,  of  im- 
portance to  know  that  a country  is  compofed  of  particular 
kinds  of  rock  : yet  this  will  be  very  unfatisfadlory,  if  we  know 
not  whether  tliefe  rocks  be  primary  or  fecondary,  how  they 
be  with  regard  to  each  other,  and,  confequently,  if  they  be  fa- 
vourable for  the  appearance  of  metallic  veins,  coal,  &c.  Ma- 
ny travellers,  as  my  friend  M.  Camara  de  Bethencourt  has  ob- 
served f,  fatisfy  themfelves,  in  their  geological  obfervations,  by 
following  a very  fuperficial  and  abfurd  mode  of  invefligation. 
Thus,  fome  are  contented  to  fit  in  their  carriage  and  view  the 
rocks  as  they  pafs  along  ; others,  with  more  apparent  curiofity, 
examine  the  debris  at  the  bottom  of  the  hills,  and,  by  means 
of  their  telefcopes,  determine  the  nature  of  the  higheft  moun- 
tain. It  is  plain  that  thefe  practices  mull  be  very  detrimental 
to  the  advancement  of  true  geological  knowledge : they  are  the 
more  fo,  when  we  confider,  that  the  greateft  labour  and  alii- 
duity  is  often  employed  in  vain  to  delineate  the  true  geological 
character  of  fome  parts  of  a country.  In  the  courfe  of  my  li- 
mited travels  I have  experienced  the  truth  of  this  obfervation ; 
for,  after  having  fpent  many  days  in  endeavouring  to  deter- 
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mine  the  relative  pofition  of  certain  ftrata  to  each  other,  I have 
been  obliged  to  reft  fatisfied  with  a general  conclufion  drawn 
from  the  nature  of  the  furrounding  rocks.  Thus,  in  Glencloy, 
I could  not  difcover  the  porphyry  and  fandftone  at  their  junc- 
tion ; yet,  if  we  conlider  that  the  porphyry,  both  here  and  at 
Corygills,  is  found  upon  the  fummit  of  fandftone  hills,  and 
that,  in  this  place,  we  obferve  the  fame  bafaltic  vein  apparently 
travelling  the  fandftone  and  porphyry,  we  may  prefume  that 
they  are  of  the  fame  formation,  and  that  the  porphyry  covers 
the  fandftone.  We  have  more  certainty  with  regard  to  the  fie- 
nite,  which  appears  to  be  of  an  origin  anterior  to  the  fand- 
ftone ; as  is  pretty  well  fhewn  from  the  appearance  of  a brec- 
cia that  lies  upon  its  furface,  which  had  been  interpofed  be- 
tween it  and  the  fandftone,  before  the  caufes  which  formed  the 
glen  had  removed  the  fandftone. 

Glenshirreg.  This  glen  is  of  conftderable  extent,  bounded 
upon  one  hand  by  Glencloy,  and  on  the  other  by  Glenrofa. 
The  hills  towards  the  W.  are  not  fo  rugged  as  thofe  at  the 
top  of  Glencloy,  and  both  the  bottom  and  ftdes  are  formed  of 
the  common  fandftone,  much  traverfed  with  veins  of  baialt ; 
but  towards  the  S.  W.  we  obferve  a clay- porphyry,  which 
.forms  part  of  the  l ocks  higher  up  than  the  fandftone,  and  is, 
in  fadl,  part  of  the  mafs  we  obferved  before  in  Glencloy. 
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Goatfield.  This  mountain,  according  to  Profeflor  Playfair, 
is  about  2945  feet  above  the  level  of  the  fea,  and  is  reckoned 

die  higheft  in  the  ifland.  It  rifes  pretty  rapidly  from  the  fouth 
fide  of  Brodick  Bay,  until  we  arrive  at  the  region  where  the  mi- 
caceous fhiftus  difappears.  At  this  height  there  is  a kind  of 
irregular  plain,  from  which  the  mountain  rifes  in  the  form  of 
an  obtufe  pyramid,  and  is  very  precipitous,  being  entirely; 
formed  of  granite.  On  the  W.  where  it  forms  part  of  Glen-- 
rofa,  it  is  extremely  fteep,  which  is  owing  in  a great  meafure 
to  the  want  of  micaceous  fhiftus  and  fandftone  ; for,  in  general, 
wherever  tliefe  occur  the  declivity  is  lefs  hidden.  On  the  eaft 
fide  the  pente  is  more  gradual ; marking,  according  to  the  fteep- 
nefs,  the  prefence  of  granite,  micaceous  fhiftus,  or  fandftone. 
It  declines  a little  towards  the  N.  but  it  rifes  again,  forming 
one  of  the  boundaries  of  the  rude  Glen-Sanicks  : it  alfo  forms 
the  top  of  the  bare,  rugged  and  fterile  Cory-Glen,  and  the  top- 
of  the  other  two  great  hollows  between  the  Cory-Glen  and: 
Glen-Sanicks. 

The  lower  part  of  Goatfield  is  compofed  of  the  ufuaT  red- 
coloured  fandftone,  and  is  traverfed  by  veins  of  bafalt ; this 
continues  for  feveral  hundred  feet  up  the  mountain,  when  it  at 
laft  difappears  : the  micaceous  fhiftus  rifes  from  under  it,  fe- 
parated  only  by  a ftratum  of  breccia,  thus  fliewing  the  relative 
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pofition  of  the  fandftone  and  micaceous  fhiftus.  The  micace- 
ous fhiftus  continues  until  we  arrive  at  the  plain  formerly 
mentioned ; but  the  fide  of  the  mountain,  in  fome  places,  is  fo 
covered  with  the  debris  of  granite,  micaceous  fhiftus,  &c.  that 
it  is  only  by  the  appearance  of  the  granite,  in  the  neighbour- 
hood of  this  plain,  that  we  are  aware  of  its  exiftence,  as  the 
alcent  is  hardly  more  fteep  over  the  micaceous  fhiftus  than  the 
fandftone,  which  is  not  generally  the  cafe  ; for  we  find,  when 
the  ftrata  are  not  covered  with  debris,  that  the  fandftone  is  far 
lefs  fteep  than  the  micaceous  fhiftus,  and  this  laft  than  granite. 
Even  in  this  way,  we  have  a kind  of  general  rule  for  judging 
of  the  nature  of  mountainous  ridges.  If  they  be  peaked,  and 
very  precipitous,  we  may  prefume  that  they  are  of  granite ; 
if  they  be  lefs  lofty,  and  not  peaked,  but  flill  fomewhat  ap- 
proaching to  the  conical  fhape,  we  may  fuppofe  them  to  be 
compofed  of  micaceous  fhiftus ; and,  laftly,  if  we  obferve  thefe 
fkirted  by  lower  mountains,  with  a trifling  pente,  we  may  con- 
clude that  they  are  compofed  of  fandftone  and  limeftone.  Al- 
though thefe  obfervations  may  hold  true  in  general,  yet  they 
will  fometimes  be  found  liable  to  confiderable  variations : 
thus  we  know  that  the  ftiape,  and  other  appearances,  of  moun- 
tains compofed  of  fimilar  rocks,  are  apt  to  be  varied  by  feve- 
ral  circumftances,  particularly  by  the  horizontality  or  verti- 
cally of  the  ftrata,  their  degree  of  compa&nefs,  and  their 
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aptnefs  to  be  weathered.  It  would  be  an  addition  of  fome 
confequence,  if  we  had  a few  general  rules  on  this  fubjedt. 
Sauffure  wrell  remarks,  “ Les  fignes  qui  peuvent  donner 
“ quelque  indice  de  la  nature  des  montagnes,  a de  grandes 
“ diftances,  et  au  travel's  des  plantes  qui  les  couvrent,  font  en 
“ petit  nombre,  et  meritent  d’etre  etudies  et  confacres  par  des 
“ termes  propres.” 

The  pyramidal  part  of  the  mountain  has  a very  flerile  and 
wild,  afpedl ; being  completely  covered  with  loofe  blocks  of  gra- 
nite, and  definite  of  all  vegetation,  excepting  a few  lichens, 
which  only  add  to  its  bleak  appearance.  Thefe  blocks  differ 
very  much  in  fize,  fome  being  twenty  feet  long  *,  and  gene- 
rally of  a quadrangular  fhape ; and  are  fo  heaped  upon  each 
other,  as  to  render  the  afeent  very  difficult.  Having,  however, 
gained  the  fummit,  we  are  well  repaid  for  our  labour  by  a mofl 
extend ve  view  of  a wonderful  diverfity  of  country.  To  the 

E northward 

* Dr.  Walker  has  obferved  immenfe  folid  mafles  of  granite  in  different  parts 
of  the  Highlands  : but  thefe  are  vaftly  inferior  to  others  that  have  been  found  in 
other  countries.  About  thirty  miles  from  the  Cape  of  Good  Hope  there  is  a 
large  mafs  of  granite,  called  the  Pearl  Diamond,  which  is  about  half  a mile  in 
circumference,  and  400  feet  high.  Phil.  Pranf.  1778,  p.  102, 
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northward  we  look  down  upon  the  peaked  fummits  and  deep 
glens  in  the  neighbourhood  of  Goatfield,  whofe  arid  and 
reddifh  appearance  fuggefts  to  our  minds  the  effects  of  a 
dreadful  conflagration.  Beyond  thefe,  the  iflhmus  of  Cantyrc; 
the  ifland  of  Ifla,  the  lofty  and  dreary  paps  of  Jura,  the  long 
mountainous  ridges  of  Argyleflftre,  and  the  far-diftant  moun- 
tains of  Mull,  which  are  faintly  defcried,  prefent  a view  rather 
to  be  felt  than  defcribed.  On  the  E.  the  well  cultivated  ifland 
of  Bute,  the  frith  of  Clyde,  the  Cumbray  Iflands,  backed  with 
the  beautiful  coafts  of  Renfrewfliire,  form  a molt  pidturefque 
fcene.  Towards  the  S.  we  have,  below  us,  the  lower  part  of 
the  ifland  fpread  out  like  a map,  forming  a Angular  appearance 
of  heath-covered  mountains  and  cultivated  glens : farther  dif- 
tant,  the  charming  coafts  of  Ayrfliire,  the  fliores  and  moun- 
tains of  Galloway,  as  far  as  the  Mull,  the  ftupendous  craig  of 
Ailfa,  rifing  from  the  bofom  of  the  ocean,  all  delight  the  eye 
and  ravifti  the  imagination.  Laftly,  on  the  W.  the  coaft  of 
Ireland,  from  Fairhead  to  Belfaft  Loch,  concludes  the  amazing 
view  from  this  interefting  height. 

Glenrosa.  This  very  ftriking  glen,  fituated  upon  the  weft 
and  fouth-weft  Ades  of  Goatfield,  is  about  Ave  miles  long,  and 
half  a mile  broad,  bounded  by  very  high  mountains.  The 
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bottom  forms  a confiderable  angle  with  the  Tides,  riling  gradu- 
ally towards  the  upper,  or  north  end,  where  it  is  formed  part- 
ly by  the  mountain  called  Keid-voe,  and  partly  by  Goatfield. 
The  mountains  on  the  oppofite  Tides  of  the  glen  are  of  differ- 
ent heights,  (being  far  higher  on  the  eaft  than  weft ;)  but  the 
inclination  of  the  oppofite  Hopes  is  the  Tame,  being  about  70 
At  its  entrance  upon  the  Ihore  at  Brodick  Bay,  it  has  Goatfield 
on  the  north,  and  Glenlhirreg  on  the  fouth.  On  the  fouth 
fide,  the  ftrata  are  common  argillaceous  fandftone,  traverfed  by 
bafaltic  veins ; but  this  continues  only  for  a Ihort  way,  as  the 
micaceous  Ihiftus  foon  makes  its  appearance.  Upon  the  north 
fide,  a very  little  fandftone  is  to  be  obferved  at  the  bottom  of 
the  hill,  the  upper  part  being  formed  of  micaceous  Ihiftus. 
Amongft  the  debris  of  the  micaceous  Ihiftus  I obferved  great 
blocks  of  a rock,  which  is  principally  compofed  of  hornblende, 
and  now  and  then  intermixed  with  quartz,  and  a fubftance  that 
appears  to  be  the  fame  with  the  paliopetre  of  Sauffure.  The 
micaceous  rocks  upon  both  fides  of  the  glen  lie  upon  granite, 
which  foon  prefents  itfelf  as  we  proceed  up  the  glen,  and 
forms  the  mountains  upon  both  fides  to  its  further  extre- 
mity. This  granite,  which  is  fimilar  to  that  of  Goatfield,  ap- 
pears to  be  difperfed  in  great  ftrata,  that  run  N.  and  S.  which 
is  nearly  in  the  direction  of  the  glen.  If  we  view  them  from 
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the  bottom  of  the  glen,  they  appear  like  great  perpendicular 
walls,  which  are  fplit  in  many  places  into  rhomboidal  maffes  ; 
but  if  we  clamber  upwards  for  fome  hundred  feet,  we  at 
length  difcover  the  edges  of  the  flrata,  extending  for  a great 
way,  and  emerging  here  and  there  from  above  the  loofe  blocks 
of  granite,  which  have  fallen  from  the  mountains,  or  have 
been  formed  by  the  fplitting  of  the  banks  themfelves. 

It  was  long  believed,  by  geologifls,  that  granite  never  occur- 
red in  ftrata,  but  merely  formed  great  maffive  mountains.  This 
has  been  fhown  to  be  erroneous  by  many  later  obfervers ; yet 
La  Metherie,  in  the  lafl  edition  of  his  Theorie  de  la  Terre, 
fpeaking  of  granite  mountains,  remarks,  “ Lcs  maffes  ne  font 
« ni  par  bancs,  ni  par  couches,  comme  font  pretendu  de  fa- 
“ vans  naturalifles.  J’ai  parcouru  une  grande  quantite  de  ter- 
“ reins  primitifs,  et  je  n’y  ai  jamais  vu  de  couches.  Quelque- 
“ fois  on  appercoit  des  maffes  affez  confiderables  de  granites, 
« ayant  une  figure  prefque  rhomboidale,  fuperposes  les  uns 
« fur  les  autres.  Mais  on  ne  fauroit  regarder  ces  fuperpofi- 
« tions  pour  des  couches,  puifqu’elles  n’ont  rien  de  regulier, 
« et  que  ces  maffes,  prefque  rhomboidales,  ne  fe  rencontrent 
« que  tres  rarement.  Le  plus  fouvent  ces  granites  font  fen- 
a dues,  en  differens  fens.  Ces  fiffures  fe  correfpondent 
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« quelquefois ; ce  qu’on  prendroit,  an  premier  coup-d’oeil, 
“ pour  des  efpeces,  de  couches ; mais  un  examen  plus  appro- 
“ fondi  en  fait  bientot  reconnoitre  la  difference  f.”  To  tliefe 
obfervations  we  will  oppofe  that  of  feveral  geologifls  who  have 
obferved  ftrata  of  granite,  fimilar,  I imagine,  to  thofe  which 
occur  in  Arran,  in  different  parts  of  Europe.  The  late  cele- 
brated M.  Sauffure,  whofe  accuracy  of  obfervation  is  not  to 
be  queftioned,  difcovered  granite  difperfed  in  ftrata  in  many 
parts  of  Europe ; as  may  be  feen  by  confulting  his  moft  inte- 
refting  and  elegant  volumes.  Reufs,  in  his  mineralogical  geo- 
graphy of  Bohemia,  has  detailed  minutely  many  fimilar  ap- 
pearances ; and  my  learned  friend  Dr.  Mitchell  informs  me, 
that  the  Reifenbergs,  a chain  of  mountains  which  feparate  Si- 
lefia  from  Bohemia,  are  compofed  of  granite,  for  above  fifty 
miles,  and  in  this  long  courfe  it  is  invariably  difpofed  in  ftrata. 
nearly  horizontal  J. 

Upon  the  eaft  fide  of  the  glen  feveral  curious  appearances  are 
to  be  obferved.  Of  thefe,  the  moft  interefting  are  the  bafaltic 

veins, 

f Tom.  iv.  p.  352. 

± Mr.  Kirtvan,  in  his  Geological  Eflays,  refers  to  feveral  other  authors  who.) 
defcribe  granite  difpofed  in  ftrata. 
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■veins,  which  traverfe  the  granitical  flrata,  as  they  do  the  por- 
phyry and  fandftone  *.  The  fir  ft  vein  which  I difcovered,  be- 
ing between  three  and  four  feet  in  diameter,  is  to  be  obferved 
rifing  through  the  granite,  feveral  hundred  feet  above  the  bot- 
tom of  the  glen.  Its  lower  part  is  hid  by  the  heather,  and  loofe 
blocks  of  granite,  which  cover  the  fides  of  the  mountains.  As 
it  rifes  upwards  it  becomes  gradually  narrower,  and  at  laft  di- 
vides into  two  branches,  which  run  through  the  granite,  con- 
tracting and  enlarging  their  diameter  from  a few  inches  to 
more  than  two  feet.  The  extremity  of  one  of  thefe  branches 
appears  either  to  have  been  broken,  or  fo  funk  inwards  as  to. 
caufe  one  part  of  the  branch  to  appear  feparated  from  the  other, 
as  is  reprefented  in  the  plate ; where  A is  the  granite,  B the  ba- 
falt  vein,  C the  branch  having  the  appearance  of  being  fepara- 
ted from  D by  intervening  granite  J.  In  the  body  of  the  great 

vein 


* However  commonly  we  obferve  bafaltic  veins  travelling  the  granite  in  this 
lfland,  yet  it  appears  to  be  a rare  occurrence  in  other  countries.  Reufs  never  ob- 
ferved it  in  Bohemia ; and  Sauffure,  in  a late  communication  to  the  Bibliotheque 
Britannique,  allures  us  that  he  never  obferved  any  bafaltic  rock  among  granite. 
Bibl.  Brit.  vol.  vii. 

X Rocks  which  are  difpofed  in  ftrata  prefent  limilar  appearances  with  the 
vein  above  deferibed,  and  of  this  we  have  a curious  example  in  Salilbury  Craigs 
near  Edinburgh.  This  hill,  which  is  entirely  compofed  of  rocks  of  trap  forma- 
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vein  there  is  immerfed  a confiderable  wedge-fhaped  piece  of  gra- 
nite, marked  in  the  plate  at  E ; which  has  the  ufual  hardnefa, 
colour,  &cc.  of  that  lpecies  of  which  Goatfield  is  formed.  The 
granite  and  bafalt  are  not  intermixed  at  their  jundtion  ; no  mat- 
ter is  interpofed  ; and  they  are  not  altered  in  the  lead  by  being 
in  contact  with  each  other.  In  the  neighbourhood  of  this  vein 
were  found  fpecimens  of  rock  cryftal  in  cavities  of  the  granite*; 
and  fome  of  the  cryftals  were  of  confiderable  fize,  but  generally 
of  a fmoke  colour.  I alfo  picked  up  a fpecies  of  granite  fimilar  to 
the  picrre  graphic  which  is  found  at  Portfoy  alfo  a done  much 

refenx- 

tion,  affords  fome  fine  views  of  its  flratification,  in  a lofty  cliff  that  extends  around 
a confiderable  part  of  it,  Towards  the  north  extremity  of  this  cliff,  the  red-co- 
loured fandftone,  which  lies  below  the  bafaltic  rock,  is  much  waved  in  its  courfib, 
and,  at  one  platfe,  a part  of  the  fandftone  ftratum  appears  detached  and  immerfed 
in  the  bafaltic  rock.  The  inclofed  piece  of  fandftone  is  of  great  fize,  ftill  pre- 
fer ves  its  ftratified-like  afpeCt,  only  it  is  very  hard.  Dr.  Hutton  reckons  it  a ftrong 
proof  of  the  truth  of  his  theory  : but  Mr.  Deriabin,  an  intelligent  mineralogift, 
who  examined  it  along  with  me  fome  time  ago,  thinks',  that  the  ftratum  is.  not 
broken,  only  that  it  finks  behind  the  bafalt,  as  I have  conjectured  may  be  the  cafe 
with  the  vein  above  defcribed.  Dr.  Hope  informs  me  that  feveral  fimilar  ap- 
pearances are  to  be  obferved  in  the  neighbourhood  of  Edinburgh. 

* I found  a fimilar  rock  among  fome  foflils  fent  me  from  Hudfon’s  Bay ; and, 
by  a late  memoir  of  Patrin  in  the  Bibliotheque  Britannique,  (vol,  8.  p.  78.) 
it  proved  alfo  to  be  a production  of  Corllca; 
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refembling  the  veined  granite  of  M.  Sauffiire ; and  likewife  a 
curious  fpecies  of  granite,  where  the  quartz,  felfpar  and  mica 
were  diftributed  in  a radiated  form,  as  is  the  cafe  with  many 
zeolites. 

Near  to  the  fummit  of  Goatfield  I picked  up  feveral  pieces 
of  rock,  which  is  evidently  the  fame  with  the  paliopetre  of 
Saulfure,  which  he  found  loofe  near  to  the  fummit  of  Mont 
Blanc  in  Switzerland  j\  Lower  down,  but  upon  the  fame 
fide  of  the  glen,  many  fragments  of  bafalt  are  to  be  obferved, 
lying  upon  the  fides  of  the  mountains,  Blowing  the  prefence 
of  bafalt  veins ; and  at  the  Keid-voe  a great  vein  is  to  be  feen, 
riling  perpendicularly  through  the  granite.  Nearly  at  the  fame 
place,  I was  much  furprifed  to  find  feveral  columns  of  dark 
leek-green  coloured  pitchfhone  lying  amongft  the  debris  of  the 
granite ; but,  after  conliderable  labour,  I was  not  able  to  dif- 
cover  its  lituation. 

Not  far  diftant  from  this,  in  afcending  towards  the  fum- 
mit of  Goatfield,  amongft  the  loofe  blocks  of  granite  which 
cover  its  fides,  I obferved  a curious  appearance.  Upon 

breaking 
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breaking  tliefe  rocks,  with  an  expedlation  of  difcovering  rock 
cryftal,  I found  ia  feveral  of  them  maffes  of  compact  granite, 
of  different  fizes,  either  rounded  or  angular.  Somewhat  fimi- 
lar  appearances  have  been  obferved  by  other  mineralogifts  : 
thus  Mr.  Werner  has  in  his  poffeffion  a mafs  of  granite  which 
contains  pieces  (gefchiebe)  of  gneifs  * ; Mr.  Roller  found  be- 
tween Ellbogen  and  Schlackenwalde,  in  Bohemia,  a great- 
grained granite  f ; and  Mr.  Sauffure  obferved  a mafs  of  granite 
which  contained  an  oval  piece  of  gneifs  Mr.  Werner  rec- 
kons his  fpecimen  a proof  that  the  gneifs  is  of  earlier  forma- 
tion than  the  granite  ; in  other  words,  that  the  pieces  of  gneifs 
have  been  broken  off  a flratum  which  was  deposited  before 
the  granite.  Mr.  Sauffure,  however,  is  of  an  oppofite  opinion  : 
he  is  inclined  to  believe  that  thefe  pieces  of  granite  or  gneifs 
have  been  formed  fimultaneoufly  ; and  that  they  have,  by  fome 
peculiar  circumftance,  affected  a rounded  form,  which  is  not 
manifefted  in  the  other  parts  of  the  rock.  This  conjedture  is 
rendered  more  probable  from  the  following  fadt : “ I have  of- 
“ ten  feen,  fays  he,  in  veined  granite,  rounded  pieces  of  a far 

F “ finer 

* Werner,  Kurze  Klaffification  der  verfchiedenen  Gebirgsarten. 

+ Emmeiling  Lehrbuch  der  Mineralogie.  B.  3. 
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“ finer  grain,  which  neverthelefs  had  been  formed  fimultane- 
“ oufly,  fince  we  obferved  the  continuity  of  the  layers  of  the 
“■  fine-grained,  with  that  of  the  granite  in  great  grain  and 
“ thick  layers.” 

The  weft  fide  of  the  glen  is  formed  in  part  by  a granitical 
mountain,  named  Ben-echleven,  which  prefents  to  us  the  great 
flat  fides  of  the  granitical  flrata.  Its  top  is  covered  with  enor- 
mous blocks  of  granite,  which  reft  upon  it  in  a moll  fantaftical 
manner.  This  mountain  declines  rapidly  towards  the  N.  E* 
forming  a tremendous  hollow,  named  Cory-dain,  whofe  bot- 
tom is  far  elevated  above  that  of  Glenrofa,  but  is  lower  than 
the  bottom  of  the  next  hollow,  named  the  Feun-hody,  which 
is  railed  far  above  either,  prefenting  to  the  bewilder’d  eye  an 
amazing  fcene  of  ridged  and  peaked  rocks  of  granite.  In  the 
Cory-dain,  the  granite,  at  firfl  fight,  appears  to  be  flratified  ho- 
rizontally ; but  an  examination  fliews  us  that  is  owing  to  the 

, \ 
fplitting  of  the  granite.  Here  alfo  we  obferve  the  granite  difi- 

integrating  in  the  form  of  fand,  and,  what  is  more  rare,  de- 
compcfing  in  the  manner  of  fome  fpecies  of  bafalt,  that  is,  in. 
crufts  *.  Sauflure,  fpeaking  of  this  kind  of  decompofition,  re- 
marks : 

* Granite  decompofes  in  concentric  layers.— — Charpentier  Mineralogifche 
Geographic  der  Ghurfachfichen  Lande.  § 31.. 
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marks : “ Un  autre  fait,  dont  je  trouvai  la  folution  en  exami- 
u nant  ces  granites  de  pres  et  avec  attention,  c’eft  celui  de  ces 
“ exfoliations  que  -j’avois  obfervees  dans  la  vallee  fuperieure. 
“ C’elt  un  fait  connu  de  tous  les  mineralogiltes,  que  la  plupart 
“ des  .pierres  font  plus  tendres  dans  le  fein  des  montagnes  qu’a 
<l  leur  exterieur,  et  qu’elles  acquierent  a fair  un  degre  de 
“ durete  fenfible.  II  fuit  de-la,  que  la  partie  exterieure,  ou  le 
“ bord  de  la  tranche  verticale  d’une  grande  alfife  de  granite, 
“ doit  fe  durcir  par  le  contact  de  fair,  tandis  que  l’interieur 
“ de  la  meme  alfife  conferve  un  certain  degre  de  mollede.  Et 
“ tant  que  les  alfifes  inferieures  demeurent  un  peu  molles,  le 
“ poids  enorme  de  toutes  celles  qui  repofent  fur  elles  doit  a la 
“ longue  les  comprimer.  Mais  les  parties  exterieures,  durcies 
u par  le  contadl  de  fair,  ne  font  pas  fufceptibles  de  la  meme 
w comprelfion.  Elles  doivent  done  s’en  feparer,  et  former  ainfi 
“ les  exfoliations  que  l’on  obferve 
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CHAP.  IV. 

Defcription  of  the  Fossils  mentioned  in,  the  preceding  Chapter . 

PITCHSTONE. 

Argilla  Picea , Werner,  Retinite , La  Metherie.  Opalus 
Piceus , Gmelin. 

PiTCHSTONE  from  Lamlafh  Road, 

Colour . Dark  leek-green. 

Lufre,  Internally  it  is  glancing  *,  with  a waxy  luftre  J;  is  often 
beautifully  iridefcent,  and  this  is  particularly  the  cafe  at  the 
thin  edges  of  the  fplinters. 

Hardnefs,  Gives  a few  feeble  fparks  with  Heel,  but  is  very 
brittle. 

Frafture, 


* Glaiuend. 
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Frafture.  More  or  lefs  perfectly  multiplied  conchoidal,  or 
fplintery  i often  Ihiftofe ; and  rarely  prefcnts  diftinct  con- 
cretions. 

Fragments . Almoft  always  in  the  form  of  four-lided  irregular- 
columns. 

Franfparency,  Tranfmits  a very  little  light  at  the  edges. 
Fufibility.  At  23 0 of  Wedgewood’s  fcale,  it  becomes  black,  i6 
much  rent,  and  internally  a little  porous;  at  55 0 it  had 
formed  a porous  enamel ; and  at  70 0 it  became  perfectly 
white,  and  the  enamel,  was  little  porous. 

It  frequently  contains  a few  cryftals  of  white  felfpar,  which 
appear  of  the  nature  of  adularia ; and  I obferve  interfperfed 
grains,  apparently  of  quartz.  This  fpecies  is  often  intermixed 
with  one  fimilar  to  that  obferved  at  Brodick  wood. 


Colour . Dark  leek-green  ; but  the  number  of  diftindd  concre- 
tions  often  give  it  a lighter  hue. 

Lujlre.  Little  glancing  *,  with  a greafy  luftre  £ . 

Franfparency.  Tranfmits  a very  little  light  at  the  edges. 


Pitch  stone — Brodick  Wood. 


Wenig  glaaz.encl. 


^;Fett  glanze. . 
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Hardnefs.  Gives  a few  fparks  with  fteeh 

FraElure.  Uneven,  conchoidal,  and  fometimes  fplintery,  with 
numerous  diftindl  concretions ; in  the  grofs  is  often  flaty. 

It  fometimes  contains  cryftals  of  white  felfpar  and  quartz, 
cryftallifed  in  fix-fided  pyramids. 

It  decompofes,  by  the  adtion  of  the  weather,  in  the  form  of  a 
white  tegmen,  which  is  often  feparable  into  layers  ; and,  by  the 
decompofition  of  the  felfpar,  it  gets  a cellular  appearance,  when 
it  requires  an  experienced  eye  to  diftinguilh  it  from  fome  of  the 
produdlions  of  Lipari.  It  is  alfo  frequently  traverfed  with  another 
fpecies,  which  has  a greater  degree  of  luftre,  and  is  more  diffi- 
cultly decompofable  by  the  addion  of  the  weather ; fo  that  fpeci- 
mens  of  this  kind,  when  decompofing,  prefent  a ftriped  furface 
of  dark-green  and  white,  the  dark-green  being  the  undecom- 
poled  ipecies.  Gerhard,  in  his  Mineral  Syftem,  mentions  a fpe- 
cies of  gneifs,  or  granite,  that  contains  obhdian,  a Hone  much 
allied  to  pitchftone.  Dr.  Townfon,  in  his  Travels  through 
flungary,  remarks,  that  this  gneifs  is  a fpecies  of  obfidian,  with 
black  and  white  layers,  containing  alfo,  probably,  a few  cry- 
ftals of  adularia  and  fcales  of  mica.  The  ftone  I have  now  de- 
fcribed  appears  to  be  of  the  fame  kind,  and  this  is  rendered 
pore  probable  from  its  fometimes  containing  felfpar. 

Brownish- 
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Brownish-Black  Pitchstone — South  Side  of  Glencloy* 

Colour . Browniili-black. 

Luftrc.  Little  glancing,  with  waxy  luftre. 

' Franfparency . None. 

Hardnefs.  Gives  a few  fparks  with  fleel. 

FraCture . Uneven,  with  a tendency  to  the  conchoidal. 

Fufibility . At  2 1 0 it  intumefced  a little ; its  colour  was 
(lightly  altered ; the  furface  glazed,  and,  internally,  porous. 
At  310,  intumefced  confiderably,  and  foftened.  It  had  then, 
externally,  a brownifh  glazed  covering ; internally,  colour 
is  grey,  and  very  porous.  At  65°  it  had  intumefced  very 
much;  forming  an  externally  cavernous,  yellowifh-brown 
coloured  mafs.  At  ioo°  it  became  more  compact. 

There  are  generally  a few  cryftals  of  white  felfpar  difperfed 
through  it ; and  it  acquires,  by  the  a&ion  of  the  weather,  a 
(light  brown  tegmen,. 

Black  Pitchstone. 


Colour . Black. 

Lujlre . Little  glancing,  with  a waxy  luftre. 

Tranftarency. 
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Tranfparcncy.  None. 

Har chiefs.  Gives  a few  fparks  with  fteel. 

Frafture.  Straight,  flaty ; and  the  flates  appear  to  be  formed 
by  the  fuperpofition  of  fmall  folise.  The  plates  are  alfo 
fometimes  covered  by  a metallic  yellow-coloured  illinition. 
Smell.  When  powdered,  it  emits  a bituminous  fmell ; which 
renders  it  probable  it  may  contain  inflammable  matter  *. 

It  has  generally  a few  cryftals  of  white  felfpar  difperfed, 
and  thefe  by  decompofltion  acquire  a brown  colour : fome- 
times we  alfo  obferve  a yellow-coloured,  nearly  tranfparent 
fubftance  accompanying  the  felfpar. 

Thefe  different  kinds  of  black  pitchftone  appear  to  pafs  into 
bafalt.  A curious  fpecimen  of  this  kind  occurred  to  me  in 
the  neighbourhood  of  Kilmichael-Houfe,  in  Glencloy.  One 
part  is  common  black  pitchftone,  but  it  gradually  lofes  its 
luftre ; its  fracture  paffes  from  the  conchoidal  to  the  plain 
fplintery ; then  it  gives  a grey  ftreak,  is  not  at  all  fragile,  in 
fliort,  is  a fair  bafalt. 

O B S E R- 

* Mr.  Kirwan  has  found  fevcral  pitchftones  to  contain  inflammable  matter. 
Kiriva/i's  Mineralogy. 
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OBSERVATIONS, 

When  pitchftone  was  firfl  difcoverecl,  it  was  believed  by  mi- 
neralogifts  to  be  the  lapis  obfidianus  of  Pliny  * : its  refiny  or 
pitchy  colour,  however,  fufliciently  diftinguifhed  it  from  the 
true  obfidian,  which  was  afterwards  found  in  Hungary,  Ice- 
land, the  South-Sea  Iflands  f,  &c.  It  was  firft  difcovered  in 
Saxony ; but  it  has  not  till  now  been  defcribed  as  a Britilh 
foflil. 

From  its  great  refemblance  to  certain  volcanic  productions, 
it  lias  occafioned  a confiderable  warfare  between  the  Neptunian 
and  volcanic  philofophers.  The  volcanifts  reft  their  opinion 
on  the  following  fa<5ts.  i.  Pitchftone  has  been  obferved  to  pafs 
into  obfidian ; a ftone  which  is  found  in  the  neighbourhood 
of  Mount  Hecla  in  Iceland,  and  hence  reckoned  volcanic. 
2.  Pearlftone,  which  feems  only  a fpecies  of  pitchftone,  is 

G found 


* Baron  Veltheim  has  endeavoured  to  {hew  that  the  obfidian  of  Pliny  corre- 
fponds  to  feveral  other  Hones. 

f Newes  Bergmaiinifches  Journal.  B.  i.  § 94. — The  whole  of  the  Ifie  of 
Afcenfion,  according  to  Fofter,  is  compofed  of  obfidian. 
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found  not  only  to  inclofe  balls  of  obfidian,  but  even  to  pafs, 
on  the  one  hand,  to  obfidian,  and,  on  the  other,  to  real  pu- 
mice *.  Mr.  Camara,  who  had  examined  the  pitchflone  of 
-Hungary,  was  convinced,  from  its  alternation  with  rocks 
decidedly  Neptunian,  that  it  could  not  claim  a volcanic  ori- 
gin ; and  he  rendered  his  proof  more  complete,  when  he  de- 
• monflrated,  that  the  obfidian  was  converted  into  a porous 
fpongy  mafs  by  the  blow-pipe,  intimating  that  it  had  never 
been  expofed  to  the  aeflion  of  volcanic  fire  f.  More  lately, 
Lampadius,  profeffor  of  chemiflry  at  Frey  berg,  has  found, 
that  the  pitchflone  is  affedled  by  fire  in  the  fame  way  as  the 
obfidian  J ; and  has  completely  overthrown  the  volcanifts,  by 
the  difeovery,  that  the  true  obfidian  contains  2 lb.  5 oz.  of 
water  per  cent.  || 

/ . • X - «'  • I ' • V * - 

As  the  pitchflone  which  occurs  in  Arran  is  convertible  into 
a porous  or  fibrous  mafs  by  the  action  of  the  fire,  and  forms 

veins 


* Efmark  N.  Bergmannifches  Journal.  Vol.  2. 
f Bermannifches  Journal,  1794.  B.  2.  $ 245. 

J Neues  Bergmannifches  Journal.  B.  1.  § 84. 

||  A whole  pound  weight  of  obfidian  was  diflilled  ill  a porcelain  retort,  and 
afforded  145  grains  of  pure  water. 


ARRAN. 


51 

veins  in  fandflone,  a volcanic  formation  cannot  be  attribu- 
ted to  it. 

Fufibility  of  Pitchfojie.  Pitchflone  has  been  found  by  mine- 
ralogifts  to  poffcfs  fo  very  different  degrees  of  fufibility,  that  it 
leads  me  to  enquire  if  they  have  all  employed  the  true  pitch- 
flone in  their  experiments.  Mr.  Morveau  Guyton  found  the 
pitchflone  of  Menil  mountain,  near  Paris,  to  remain  unaffected 
at  a very  high  degree  of  Wedgewood’s  fcale  *.  Mr.  Kirwan, 
who  has  made  many  experiments  on  their  fufibility,  found  that 
the  mo  ft  fuiible  formed  an  enamel  at  130°  of  Wedgcwood  ; 
but  in  general  were  far  more  refradlory,  fome  remaining  un- 
changed at  i6o°f.  It  is  plain  that  thefe  foffils  are  quite  dh 
Hindi  from  the  pitchflone  of  Arran  : indeed,  were  they  proved 
to  be  the  pitchflone  of  Werner,  I would  not  hefitate  to  arrange 
the  Arran  flones  as  a new  and  diftindl  genus.  It  is  now 
known,  however,  that  feveral  flones,  which  formerly  palled 
for  pitchflone,  belong  to  the  femiopal.  Dr.  Mitchell  informs 
me  that  the  infufible  pitchflones  of  Hungary  are  femiopals ; 
and  Dolomieu  remarks,  that  the  pitchflones  of  the  ifland  of 

G 2 Elbe, . 


* Journal  Polytechnic. 

t Elements  of  Mineralogy.  Vo!.  1.  p 293,  594. 
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Elbe,  Piedmont,  and  the  wood  which  is-  converted  into  yellow 
and  white  pitchftone  from  Hungary,  arc  all  very  difficultly  fu- 
fible,  and  he  therefore  reckons  them  refiniform  chalcedonies  -j-, 
(or,  more  properly,  femi  and  wood  opal.)  It  is  not  then  im- 
probable that  the  pitchftones,  which  Mr.  Kirwan  and  Morveau 
Guyton  examined,  were  femiopals,  or  Hones  nearly  allied  to  it. 

The  real  pitchftone,  according  to  Emmerling,  is  eafily  fufi- 
ble  % ; Dolomieu  found  the  pitchftones  of  the  Ifles  Ponces  and 
of  the  Paduan  mountains  eafily  fufible ; and,  laftly,  Meffrs. 
Camara,  Deriabin  and  Lampadius  obferved  a fimilar  fufibility. 
Thefe  fadds  agree  with  my  trials  on  the  Arran  pitchftone,  and 
entitle  me  to  reckon  it  the  pitchftone  of  Werner. 


BASALT. 

Basaltes , Marmor.  Agricol.  Borax  Basaltes , Lin.  Ba - 
saltes  Columnar is,  Waller.  Argilla  Basalte , Werner. 
Common  Trap , Kirwan. 

Basalt— 


f Journal  de  Phyfique.  Vol.  40.  p.  215. 

X Lehrbuch  der  Mmeralogie.  B.  1.  § 264, 
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Basalt — Side  of  Glcucloy. 


Colour.  Black. 

Lufre.  A number  of  Alining  particles  difperfed  through  it, 
which  is  probably  hornblende  A 
' Franfparency . None. 

Hardnefs . Scarcely  gives  fire  with  fteei. 

Fra&ure.  Even  earthy,  but  is  very  compact. 

By  decompofition  acquires  a brownifli-coloured  tegmen. 

Basalt,  •which  forms  a vein  running  in  the  porphyry — 

Head  of  Glencloy. 

Colour.  Lavender  blue,  intermixed  with  yellowilh  green  j by 
decompofition,  red. 

Lufre.  None. 

'Tranfparency.  None. 

Hardnefs.  Yields  pretty  eafily  to  the  knife. 

FraSiure. 

* Hornblende  having  been  found  to  contain  charcoal,  or  probably  carbone, 
as  a conftituent  part,  has  been  ingenioufly  mentioned  by  Dr.  Walker,  as  one 
fa£l,  to  Ihew  the  tranfition  from  plumbago  to  hornblende,  -which  he  imagines  he 
has  obferved  in  feveral  other  inftaiices, 


I 
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FraHure . Rather  uneven  hne  fplintery. 

Fufibility . Melted  at  103°. 

Basalt,  which  forms  veins  traverfing  the  granite — 

of  Glenrofa. 

Colour.  Greyifh,  or  black. 

Lujlre.  A number  of  cryftals  of  hornblende,  difperfed  through 
it,  give  it  a flight  degree  of  liiftre. 

Franfparency.  None. 

Hardnefs . Gives  a few  fparks  with  fteek 
FraEture.  Uneven  earthy. 

Gives  a grey  trace. 

Fufibility.  Melted  at  58°.  This  fufibility  diftinguifhes  it  from 
the  fpecies  of  bafalt  examined  by  Mr.  Kirwan.  He  found 
them  fufible  from  1200  to  130°;  and  the  figurate  trap,  or 
columnar  trap,  melted  at  ioo°. 

It  contains  yellow-coloured  olivin,  and  in  greater  quantity 
than  I have  obferved  in  other  fpecies. 

In  the  former  edition  of  this  work,  I conjectured  that  both 
the  pitchftone  and  bafalt  might  contain  potafh.  Since  that  pe- 
riod, Dr.  Kennedy  has  analyfed  bafalt,  wacken-porphyry  and 
greenftone,  and  tlicfe  he  finds  to  contain  a fmall  portion  of 


foda 
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foda  and  muriatic  acid  £.  Dr.  Mitchell,  to.  whom  I commu- 
nicated Dr.  Kennedy’s  experiments,  has  lately  repeated  them, 
upon  the  famous  bafalt  of  Stolpen,  but  obtained  a very  diffe- 
rent refult.  Having  detected  a fmall  portion  of  muriatic  acid, 
he  then  powdered  a quantity  of  the  {tone,  and  mixed  it  with 
fulphui  ic  acid  ; then  diftilled  to  drynefs,  and  lixiviated  the  folu- 
tion  : the  folution  was  decompofed  by  the  acetite  of  lead  ; the  fu- 
pernatant  liquor  was  then  evaporated  to  drynefs,  and  the  acetous 

acid  burned  off.  The  refidue,  which  was  pure  alkali,  afforded, 

« 

with  nitrous  acid,  prifmatic  nitre  : a decifive  proof  of  potafh. 


S I E N I T E. 

Sienites , Marmor.  Ptropoecilus , Plin.  et  Al.  Syenites, 
Dr.  Walker’s  Claff.  Foffil.  Granites  Sienites , Gmelin. 
Syft.  Nat. 

This  rock  we  have  remarked  forming  ftrata  at  the  head  of 
Glencloy,  and  it  occurs  in  many  other  parts  of  the  ifland : I 
lhall  now  mention  its  external  characters.  To  prevent  repeti- 
tion, I will  fhortly  detail  the  different  fpecies,  placing  the  in- 
gredients in  their  order  of  proportion. 

i.  Felfparj 


* Tranfa&ions  of  the  Royal  Society  of  Edinburgh,  vol.  5th. 
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1 . Felfpar ; reddiih. 

Hornblende  ; green,  and  fometimes  black. 

Quartz  ; white,  and  fometimes  brown. 

This  fpecies  is  more  of  lefs  compact,  and  is  fometimes 
fhiftofe. 

V * . ‘ • 

2.  Hornblende ; green. 

i 

Quartz, 

Felfpar.. 

.This  aggregate,  which  is  almoft  entirely  compofed  of  horn- 
blende, has  the  following  characters  : — 

Colour.  Dark  leek-gren, 

Lujlre.  A number  of  Alining  points  difperfed  through  the 
the  mafs,  owing  to  the  hornblende, 
cTranfpare?icy.  None. 

Hardnefs.  Gives  fire  with  fleel,  but  not  very  plentifully. 
— Leaves  a grey  trace.  It  is  difficultly  diflinguifhable 
from  many  fpecies  of  bafalt,  and  is  often  intermixed  with 
patches  of  the  firfl  fpecies. 

3.  Quartz. 

Felfpar. 

Hornblende. 

This  fpecies,  owing  to  the  great  proportion  of  quartz,  lias 
much  the  appearance  of  a fandftone. 


4.  Horn- 
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4.  Hornblende. 

Quartz. 

Felfpar ; greenifh-coloured. 

The  hornblende,  in  this  compound,  has  fometimes  a metal- 
lic luftre,  approaching  to  the  nature  of  fchiller  fpar;  and 
the  felfpar  is  tinged  green,  owing  to  the  diffufed  matter  of  the 
hornblende. 


OBSERVATIONS. 


The  different  fpecies  of  fienite  were  long  confounded  with 
bafaltic  and  granitic  rocks  : a circumftance  which  was  owing, 
not  only  to  the  want  of  an  appropriate  name,  but  to  the  diffi  - 
culty of  diftinguifhing  the  gradations,  Werner  fir  ft  named  it 
greenftone  ; but  he  now  calls  it  Sienite,  from  a convidtion  that 
it  was  a fimilar  ftone  which  Pliny  deferibed  as  being  found  at 
Sienna  in  Upper  Egypt.  In  antient  times  it  was  quarried  in 
great  quantities  at  Sienna ; and  from  thence  was  brought  to 
Rome  for  the  building  of  great  public  edifices,  and  for  the  ufe 
of  the  ftatuaries,  who  worked  it  into  pyramids,  obelifks,  <$tc. 
The  famous  Sarcophagus  of  Cheops,  and  Pompey’s  Pillar  at 
Alexandria,  are  now  known  to  be  of  fienite. 


H 
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As  the  difcovery  of  metallic  veins  is  one  of  the  great  objects 
of  mineralogy,  we  think  it  not  out  of  place  to  introduce, 
among  the  general  obfervations  we  may  have  occaffon  to  make 
during  the  courfe  of  the  work,  a ftiort  account  of  the  different- 
veins  of  ore  which  have  been  obferved  traverffng  ffmilar  rocks 
in  other  countries.  In  purfuance  of  this  plan,  we  may  re- 
mark, that  ffenite,  in  fome  places,  is  rich  in  metals  ; thus, 
at  Schauffenberg  there  are  veins  of  filver  and  lead,  and  part 
of  the  productive  Altenberg  mine-works  are  in  ffenite : we 
believe  that  the  veins  of  Strontian  in  Argylefliire  run  in  a fi- 
milar  rock. 

CLAY  PORPHYRY — Cory-Gills. 

Thon  Porphyry , German. 

Colour.  Brownifh  baffs ; by  decompofition,  acquires  a white 
tegmen. 

Fuji  re . None. 

Franfparency.  None. 

Hardnefs.  Is  difficultly  fcraped  with  a knife. 

FraBure.  Splintery. 

Smell.  Strong  earthy  fmell,  when  breathed  on. 


Felspar 
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Felspar — Is  of  a brownifh  colour;  fometimes  white  and 
cryftallized. 

§>uar  tz — Is  of  various  colours,  white,  yellow,  or  fmoke  ; 
of  different  fhapes,  angular,  rounded,  or  regularly  cryftallized, 
prefenting  often  fix-fided  pyramids,  which  is  a rare  appearance 
in  porphyry : it  is  alfo  fometimes  difperfed  through  the  balls 
in  the  form  of  firings. 

Po  R P H y R Y — Glencloy. 

* . 4 

The  bafis  of  this  porphyry  differs,  in  general,  but  little  from 
that  of  Corygills : in  particular  inftances,  however,  we  obferve 
it  nearly  in  the  ftate  of  hornftone,  and  having  the  following 
charadlers : 

Colour.  Grey. 

Lujlre.  None. 

Franfparency.  A very  flight  degree  at  the  edges. 

Hardnefs.  Gives  a few  fparks  with  fteel. 

FraElure.  Even. 

Smell.  A ftrong  fmell,  when  breathed  on. 

H 2 


The 
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The  cryflals  of  felfpar  are  much  larger  than  in  the  clay- 
porphyry  ; and,  befides,  I obferved  it  to  contain  a foftifh  fub~ 
fiance,  probably  fteatitical. 

GENERAL  OBSERVATIONS, 

The  true  porphyry  was  long  confined  by  miner alogifis  to  a 
particular  (lone  which  was  fuppofed  to  have  a jafpideous  bafis 
but  Werner  has  extended  its  fignification  much  farther,  and 
now  reckons  eight  different  kinds.  It  would  be  ufeful  here  to 
follow  the  Linnaean  mode,  by  dividing  them  into  diftinft  ge- 
nera j and  then  the  fpecies  might  be  defcribed  in  fhort  charac- 
ters, as  has  been  done  in  botany.  This  will  probably  be  rec- 
koned ufelefs  labour  by  thofe  who  think  that  foflils  are  not 
capable  of  fuch  arrangement : we  are  well  convinced,  however, 
that,  in  the  prefent  inflance,  as  well  as  in  many  other  parts  of 
mineralogy,  much  good  may  be  done  by  fuch  attempts. 

In  modern  times,  porphyry  has  been  principally  ufed  for 
ornamental  purpofes  ; and,  where  compa<5l,  it  has  been  found 
to  anfwer  well  for  millflones.  The  Greeks  and  Romans  ufed 
it  for  the  conflru&ion  of  their  finefl  edifices  ; and  the  flatuary 
often  cut  it  into  bulls,  vafes,  &c.  of  the  moft  exquifite  work- 
manfhip. 
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The  porphyry  in  this  ifland,  fo  far  as  my  experience  goes, 
does  not  afford  any  veins  of  ore ; yet  in  other  countries  it  is 
fometimes  productive.  Thus,  in  different  parts  of  Germany, 
a fpecies,  fimilar  to  what  we  obferve  in  this  ifland,  has  been 
found  to  contain  veins  of  tinftone,  iron  ore,  manganefe,  ga- 
lena, and  molybdasna. 

SILICEOUS  SHISTUS. 

Gemeiner  Kieselschiefer , Wern.  Hornflint. 

Among  the  debris  which  covers  the  bottom  of  Glencloy,  I 
difcovered  fpecimens  of  a rock  which  feems  to  be  filiceous  fhif- 
tus ; but  I could  not  difcover  it  in  fitu . It  prefents  the  follow- 
ing characters : 

Colour . Grey,  or  greyifh  black. 

Lujlre . None. 

' Tranfparency . Tranfmits  extremely  little  light  at  the  edges. 
Hardnefs.  Gives  fire  plentifully  with  fteel. 

Frafture.  In  the  grofs,  flaty ; of  the  fmgle  plates,  more  or  lefs 
fine  fplintery,  inclining  to  the  even. 

It  has  difperfed  through  it  grains  of  quartz,  and  very  mi- 
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nute  particles  of  a fofter  fub  fiance,  whofe  nature  I could 
not  determine. 


GRANITE. 

Granites  genvinus , Lin.  Granites  durus , Cronfled. 

quartzo , fpato  fcintillante  et  mica  in  diverfa  proportione  mixtis , 
compofitum ; Waller,  Syfl.  Miner,  vol.  i.  p.  407. 

The  granite  of  this  ifland  is,  in  general,  pretty  compact ; of 
a whitifh-brown  colour,  owing  to  the  flight-brown  tinge  of  the 
felfpar.  To  defcribe  all  the  varieties  that  occur  might  be  ufe- 
ful ; but  that  is  more  adapted  for  a fy Hematic  treatife  of  mine- 
ralogy than  an  outline  of  this  kind.  I fhall  only,  therefore, 
give  a particular  account  of  two  fpecies ; the  Great-grained, 
or  Common  Species,  and  the  Small-grained. 

I.  Great-grained  Granite. 

This  fpecies  is  not  only  remarkable  by  its  forming  a very 
confiderable  part  of  the  folid  materials  of  the  ifland,  but  alfo 
on  account  of  the  peculiarity  of  its  compofition  ; as  it  frequent- 
ly contains  three  fpecies  of  felfpar,  and  the  quartz  is  often  cry- 
flallized. 
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i ft  Species , Felspar — Is  of  a white  colour,  with  a flight  ten- 
dency to  the  brown-j--  having  the  ufual  luftre,  tranfparency, 
and  hardnefs. 

'id  Species , Adularia  P 
Colour.  White. 

Form.  Either  in  amorphous  mafles,  or  cryftallized  in  hexa- 
hsedral  prifms,  bevelled  at  both  ends. 

Lujlre.  External,  like  that  of  cryftals  not  much  poliflied  j in- 
ternal, fame. 

Franfparency.  Sometimes  objects  can  be  feen  pretty  diftincftly 
through  the  cryftals  j but  when  they  are  a little  decompofed, 
opacity  is  produced. 

Fratture.  Plain  foliated,  and  fometimes  ftriated. 

Hardnefs.  Gives  fire  plentifully  with  fteel. 

Fufibility.  At  ioo°  the  furface  was  formed  into  a yellow-co- 
loured enamel. 

$d  Species — Is  of  a white  colour,  having  nearly  the  ufual 
hardnefs,  fradlure,  &c.  of  the  common  felfpar ; differing  prin- 
cipally in  the  luftre,  which  is  like  that  of  polifhed  metals,  re- 
flecting, in  certain  directions,  a filver  light. 
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rz — Is  frequently  colourlefs ; alfo  greyilh,  pale  yellow, 
pale,  or  dark  brown,  and  fometimes  nearly  black,  when  it  is 
called  Morion. 

Is  very  often  cryftallized ; and  either  in  the  form  of  hexan- 
gular  prifms,  terminated  by  hexangular  pyramids  at  one  or 
both  ends,  and  the  prifms  are  feamed  acrofs.  The  cryftals  are 
fometimes  found  feveral  inches  long,  and  from  two  to  three 
inches  diameter;  of  a pale  brown,  or  rather  fmoke  colour. 
Thefe  laft  are  much  valued  by  the  lapidaries. 

Mica — Is  often  black;  fometimes  golden  yellow,  tombac 
brown,  or  green.  It  is  generally  in  the  form  of  irregular 
plates  ; and  pretty  frequently  hexagonal  plates  occur,  which, 
being  fuperimpofed  upon  each  other,  form  a hexagonal  figure 
of  fome  magnitude.  It  is  the  mica  lamelleuse  hexagone  of 
Rome  d’lfle,  (vol.  ii.  p.  509.)  and  the  hexagonal  mica  of  die  Abbe 
Huay,  (Miner,  vol.  v.  p.  296.) 

The  conftituent  parts  of  the  granite  are  very  various  in  their 
proportion ; but,  in  general,  the  felfpar  forms  the  moft  confi- 
derable  part,  then  the  quartz,  and  laflly  the  mica. 
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II.  Small-Grained  Granite 

Is  very  compact,  with  an  uneven  fradture ; compofed  of 
felfpar  and  quartz,  in  nearly  equal  proportions,  with  very  few 
fcales  of  black  mica.  It  is  fubjedt  to  much  variety ; not  only 
on  account  of  the  lize  of  the  particles,  but  alfo  from  their  re- 
lative proportion,  their  degree  of  compadtnefs,  &c.  Some 
varieties  are  fo  compadt,  and  have  fuch  a general  appearance, 
as  eafily  to  pafs  for  fandftone  : but  a careful  examination  of  the 
figure  of  the  particles,  the  want  of  fubftramen  or  balls,  and, 
laftly,  its  lituation  in  the  earth,  afford  fufhciently  diftindt 
marks  of  difference.  It  is  generally  found  in  fiffures,  which 
traverfe  the  great-grained  granite  in  all  diredlions ; but  it  alfo 
occurs  in  patches  difperfed  through  it  *. 

BRECCIA. 

I have  already  remarked  that  the  common  breccia,  which 
runs  among  the  fandftone,  is  formed  of  fragments  of  fand- 

I ftone 

* It  has  been  obferved  in  the  mountains  of  the  Hartz,  that  granite  affefts  the 
magnetic  needle  ; but  it  is  faid  only  in  mafs,  and  in  a perpendicular  vein.  Mr. 
Deriabin,  however,  informs  me,  that  this  is  not  quite  correft  ; for  he  has  ob- 
ferved it  to  a£t  in  detached  pieces. 
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done  and  quartz,  immerfcd  in  an  arenaceous  balls.  Another 
fpecies  occurs  upon  the  fummit  of  the  henite  hills,  back  from 
Glencloy.  It  has  an  arenaceous  balls,  approaching,  in  appear- 
ance, to  bafalt;  and  containing  rounded  or  angular  maffes  of 
granite  fimilar  to  that  which  forms  Goatfield,  micaceous  fhiftus, 
quartz,  porphyry  like  that  of  Glencloy,  bafalt,  and-  palio- 
petre.  I was  not  able  to  difcover  its  real  lituation  ; but  its- 
compofition  {hewed  that  it  was  probably  interpofed  between. 
the  primary  and  fecondary  llrata.  The  circumftance  of  its- 
containing  granite,  explained  a phenomenon  which  long  puz- 
zled me — the  appearance  of  rounded  malfes  of  granite  upon 
the  fummit  of  feveral  high  hills  j thefe  evidently  owing  their, 
origin  to  the  decompoflng  breccia, 
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CHAP.  V. 

Cory ; Cock  of  Arran ; and  Loch-Ranza . 

Having  now  given  a pretty  extended  defcription  of  the 
ftrata  and  foflils  in  the  neighbourhood  of  Brodick  Bay ; I. 
fhall,  in  the  next  place,  proceed  to  trace  the  ftrata  round  to 
Loch-Ranza,  which  is  fttuated  upon  the  north-weft  fide  of 
the  illand. 

Prom  Brodick  Bay,  the  cliffs  all  around  are  low,  and,  for  a 
great  way,  compofed  of  the  ufual  red  fandftone,  which  is 
much  traverfed  by  veins  of  bafalt,  of  various  widths,  and  run- 
ning in  different  directions.  Coves  occur  in  feveral  places, 
but  none  are  of  confiderable  fize  : frequently  calcareous  ftalac- 
tites  hang  from  their  roofs.  The  aCtion  of  the  fea  upon  the 
fandftone  has  given  a lingular  afpeCl  to  the  whole  fhore ; owing 
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to  foft  fandftone  being  wafhed  away,  while  the  more  compact 
and  hard,  which  appears  to  have  been  formed  in  fiftures,  is  left 
{landing  in  long  ridges,  or  criftse.  The  fandftone,  as  it  rifes 
upwards,  forms  part  of  the  lower  region  of  Goatfield,  in  the 
vicinity  of  the  micaceous  fhiftus,  which  it,  in  all  probability, 
covers.  About  a mile  from  the  Cory,  nearly  one  hundred  feet 
above  the  level  of  the  fea,  there  is  a ftratum  of  limeftone, 
about  twelve  feet  thick,  running  at  an  angle  of  20 °,  and  co- 
vered with  red-coloured  argillaceous  fandftone ; but,  below, 
interpofed  between  the  limeftone  and  fandftone,  there  is  a 
layer  of  a red  fhiftofe  clay.  In  this  clay  I obferved  regular  fe- 
ries  of  {hells,  depofited  in  layers,  (all  appearing  of  the  fame 
fpecies,)  with  their  convex  fides  regularly  downwards.  The 
ftratum  is  fometimes  ftraight,  but  often  waved  and  twifted. 
It  alfo  frequently  contains  radiated  calcareous  cryftals,  which 
are  of  a reddifh  colour,  owing  to  the  admixture  of  iron.  In 
a fiffure  of  the  fandftone,  above  the  limeftone,  I obferved  fta- 
lacftites  of  peat,  of  confiderable  fize  and  confiftence,  which  ap- 
pear to  have  been  formed  by  the  infiltration  of  the  foluble  peat- 
matter  through  the  fandftone.  To  the  N.  of  this  ftratum  there 
is  a confiderable  ravine,  which  luckily  afforded  me  an  opportu- 
nity of  obferving  the  junction  of  the  different  ftrata,  Here  I 
traced  the  common  red-coloured  argillaceous  fandftone  from 
the  flaore  to  a confiderable  height,  and,  in  fome  places,  ob- 
ferved 
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ferved  it  intermixed  with  fragments  of  quartz  ; thus  forming 
a kind  of  breccia.  As  we  approach  the  primitive  rocks,  the 
fandftone  ftrata  become  more  elevated ; and,  at  length,  I ob- 
ferved  it  lying  on  a compa<5l  fhiftofe  rock,  which  appeared  to 
be  of  the  nature  of  micaceous  fliiflus  ; but  it  was  fo  much  de- 
compofed  by  the  action  of  the  weather,  that  I could  not  well  de- 
termine exactly  as  to  its  particular  defignation.  This  micaceous 
fliiflus  ? continues  but  for  a fhort  way,  when  it  is  to  be  feen 
lying  on  the  granite,  which  rifes  upwards,  forming  a very  fleep 
afcent,  which  leads  to  the  rugged  and  flerile-looking  Coryglen. 
This  glen  is  very  precipitous  on  all  fides  ; is  broader  than 

1 

any  in  the  Goatfield  groupe,  but  is  comparatively  fhorter : its 
bottom  is  higher  than  that  of  Glenrofa,  but  not  fo  much  ele- 
vated as  that  of  the  Cory-dain  or  Feun-hody.  It  is  entirely 
compofed  of  granite ; which  is  here  fplit,  as  ufual,  into  im- 
menfe  blocks,  that  are  piled  in  vaft  tumuli  upon  the  tops  of  the 
furrounding  mountains,  or  cover  the  fides  and  bottom  of  the 
glen,  as  with  ruin  and  defolation. 

Having  returned  again  to  the  fea-fhore,  I continued  my 
journey ; and,  as  I approached  the  Cory,  obferved  a vein  of 
foft,  red,  fhiflofe  fandftone,  containing  rounded  pieces  of  ar- 
gil running  through  the  fandftone  N.  E.  and  S.  W.  At  the 
Cory,  where  there  are  a few  houfes,  I obferved  quarries  of 
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•fandftone,  of  a beautiful  white  colour,  and  of  good  confidence 
for  building.  Thefe  quarries  are  now  worked,  by  a company, 
for  the  conftrudtion  of  the  Crinan  Canal.  Here  there  is  alfo  a 
ftratum  of  limeftone,  about  thirty  feet  thick,  confiderably  in- 
clined to  the  horizon,  running  N.  N.  W.  and  divided  into  ftra- 
tulte,  as  the  ftratum  formerly  mentioned,  with  intervening- 
clay  and  lheils,  but  the  clay  is  more  or  lefs  indurated.  From 
this  towards  Weft  Sanicks,  the  fhore  is  compofed  of  the  com- 
mon red-coloured  fandftone,  interfered  here  and  there  with 
veins  of  bafalt ; but  it  is  often  fo  covered  with  bowlder  ftones 
of  different  kinds,  as  to  render  travelling  very  difficult.  The 
rounded  maffes  of  granite,  fcattered  up  and  down  here,  are  of 
a moft  aftonifhing  fize  ; fome  of  them  hundreds  of  tons  weight. 
Near  to  theSanicks,  there  is  an  immenfe  ftratum  of  breccia,  which 
is  compofed  of  rounded  fragments  of  quartz,  and  micaceous 
fhiftus,  cemented  by  an  arenaceous  ground.  The  breccia  is  in 
many  places  .much  broken.  Immenfe  maffes  of  it,  many  hund- 
red tons  weight,  lying  feparated  from  the  ftratum  only  a few 
feet,  render  it  probable,  that  thefe  maffes  were  difunited  by 
froft.  In  one  place,  I obferved,  a confiderable  fedtion  of  the 
breccia,  which  I examined  very  carefully,  in  order  to  difco- 
yer  if  the  maffes  of  quartz,  were  compreffed  and  fmaller  at 
the  lower  than  the  upper  part,  but  no  difference  could  be  ob- 
served. Very  remarkable  inftances  of  this  kind  have  been  ob- 
ferved 
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ferved  in  other  countries;  thus  in  Bergm.  Erde-Befch.  182, 
we  are  told  that  in  the  mountains  of  Quedilicc  and  Portfiadlet 
in  Norway,  which  confiil  of  an  argillaceous  puddingftone,  the 
filiceous  pebbles  it  contains,  are  oblerved  to  be  compreffed  to  the 
thicknefs  of  the  fourth  of  an  inch,  in  the  lower  parts  of  the 
mountains,  but  to  increafe  in  lize  and  roundnefs  in  proportion, 
as  their  fituation  is  higher.  Alfo  in  the  Vivarois,  the  loweft 
ftrata  of  primitive  limeftone,  have  been  found  of  the  thicknefs 
of  one-tenth  of  an  inch  ; but  in  proportion  to  their  elevation 
in  the  mountain  their  thicknefs  increafes,  until  at  its  fummit, 
it  arrives  at  thirty  or  forty  feet.  i.  Soulavie,  178.  Ferber 
made  the  fame  obfervation  in  England. 

At  a little  diftance  from  the  fhore,  is  the  entrance  into 
the  deep  South  Glen-Sanicks,  which  is  about  four  miles  long; 
running  nearly  E.  and  W.,  and  bounded  on  both  fides  by  lofty 
mountains.  As  I obferved  a confiderable  Bream  of  water 
running  through  this  glen,  I determined  to  examine  it,  as  it 
was  probable  that  the  ftrata  would  be  well  expofed.  Having 
walked  for  upwards  of  a mile  in  the  direflion  of  the  glen, 
I defcended  into  the  ravine  formed  by  the  water,  but  found 
Bill  the  ufual  red-coloured  argillaceous  fandftone.  As  we  con- 
tinued  clambring  upwards,  I obferved  feveral  veins  of  fulphat 
of  barytes,  fome  nearly  four  feet  wide,  travernng  the  fand- 
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ftone ; and,  by  a little  care,  I obtained  fpecimens  pretty  well 
cryftallized.  Abont  a quarter  of  a mile  further  on,  a very 
compadl  arenaceous  breccia  (principally  compofed  of  rounded 
pieces  of  quartz,  and  a fpecies  of  bafalt,  which  has,  interpofed, 
grains  of  felfpar,  and  a yellow  fubflance,)  makes  its  appear- 
ance ; and  this  extends  to  a confiderable  diftance ; but  it  is  at 
length  apparently  interrupted  by  a ftratum  of  hornblende 
rock.  This  ftratum  of  hornblende  rock  is  only  a few  feet 
wide  ; and  it  appears  to  lie  immediately  on  the  granite.  I have 
to  regret  that  I could  not  obtain  more  fatisfatftory  views  of  the 
junction  of  thefe  ftrata,  owing  to  the  great  covering  of  debris. 
I am  fomewhat  confident,  however,  that  the  difpofition  of  the 
ftrata  is  pretty  nearly  as  now  ftated,  viz.  that  in  the  lower 
parts,  and  for  a confiderable  way  upwards,  is  argillaceous  fand- 
ftone  ; next,  arenaceous  breccia ; then  a bed  of  hornblende  rock ; 
and,  laftly,  granite. — The  glen  is  now  bounded  by  lofty  granite 
mountains : on  the  N.  is  the  Caimes,  with  part  of  Caime-na- 
caillich ; and,  towards  the  S.,  Keich-na-hien  and  Goatfield 
form  boundaries  awfully  grand.  Its  fides  are  much  furrowed 
by  the  a6tion  of  the  rain : which  circumftance,  with  the  red 
colour  of  the  decompofing  granite,  the  immenfe  granitic  blocks 
which  cover  the  fides  and  tops  of  the  mountains,  form  alto- 
gether a fteril  and  tremendous  fcene. 

In 
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In  lonely  regions,  here,  retired 

From  little  fcenes  of  Art,  great  Nature  dwells 
In  awful  folitude. 


Here  I obferved  feveral  veins  of  bafalt  traverfing  the  gra- 
nite ; and,  in  fome  places,  I conld  trace  the  perpendicular  veins 
from  the  top  to  the  bottom  of  the  mountains.  At  the  top  of 
this  glen  is  the  hollow  called  Cory-na-huave,  which  is  bounded 
by  Caime-na-callich  and  Keid-voe.  Its  bottom  is  higher  than 
that  of  Glen-Sanicks ; and  is  entirely  compofed  of  granite, 
traverled  with  veins  of  bafalt,  fome  of  which  have  a confi- 
derable  degree  of  curvature. 

Having  examined  this  glen  as  far  as  my  time  would  permit, 
I was  again  proceeding  towrard  the  fea-fhore,  when  I thought 
it  might  be  interefting  to  examine  the  juntftion  of  the  granite 
and  fhiftus  in  fome  of  the  neighbouring  glens.  I therefore 
changed  my  courfe,  as  foon  as  we  came  to  the  rock  of  breccia 
which  I have  juft  defcribed  ; and  from  this  I crofted  over  a hill 
of  ftmilar  rock  to  North  Glen-Sanicks.  Here  we  obferved  a 
ftream  running  through  the  glen,  and  in  it  I found  the  fhif- 
tus in  immediate  contacft  with  the  granite.  The  fhiftus  appear- 
ed to  be  a very  compacft  micaceous  rock ; but  the  granite  was 
not  intermixed  with  it  at  the  junction,  nor  were  there  any  veins 
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co  be  obferved  {hooting  from  the  granite  into  the  micaceous 
rock.  We  now  crofted  over  the  hills  into  another  glen,  where 
I obferved  another  junction  of  the  granite  and  fliiftus,  but  it 
prefented  nothing  remarkable. 

I now  returned  again  to  the  fhore,  below  the  entrance  of 
South  Glen-Sanicks ; fo.  that  I might  proceed  regularly  on  my 
tour  through  the  ifland.  After  palling  the  Sanicks  burn,  I 
found  the  fandftone,  breccia  and  bafaltic  veins  Hill  continuing ; 
but  the  appearance  of  the  mountains  was  much  changed.  The 
peaked  fummits,  and  almoft  perpendicular,  furrowed  ftdes, 
now  difappeared  : the  mountains  were  cloathed  with  heather  to 
their  fummits,  which  were  more  or  lefs  round-backed : inti- 
mating an  alteration  in  the  materials  of  which  they  are  compo- 

fed ; which  is  really  the  cafe,  as  the  granite  had  now  difap- 
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peared,  the  fummits  of  the  largeft  hills  being  of  micaceous 
ihillus,  which,  infome  places,  alternated  with  talcaceous  fliiftus. 
I now  wandered  along  a mile  or  two  of  Ihore  compofed  of 
fandftone ; when  my  attention  was  arrefted  by  the  remains 
of  workings  for  coal,  at  a little  diftance  from  the  fear-mark 
the  Cock  of  Arran,  This  coal  ftratum,  which  is  but  of 
fmall  extent,  runs  in  the  fandftone,  accompanied  by  the  ufuai 
coal  metals,  as,  argillaceous  ironftone,  fliiftofe  clay  containing 
numerous  vegetable  impreftions,  &c.,  and  at  the  bottom  of  a 
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mountain  of  micaceous  fhiftus.  It  is  fimilar  to  that  which 
is  found  at  Kilkenny  in  Ireland,  and  is  called  blind-coal  *. 
I obferved  two  pits,  about  fifteen  feet  deep,  which  had  been 
dug  in  cutting  the  coal  ftratum ; but,  as  the  coal  foon  difap- 
peared,  the  pits  were  left,  and  the  falt-pans  which  had  been 
eredted  were  rendered  ufelefs.  The  fituation  of  this  ftratum  is 
fuch,  as  to  preclude  all  hopes  of  finding  any  confiderable  quan- 
tity of  coal,  although  frefti  fedtions  were  made : for  we  inva- 

variably  find  it  to  be  the  cafe,  that  wherever  coal  ftrata  come 

/ 

into  the  vicinity  of  high  mountains,  they  then  moft  certainly 
decreafe  in  breadth,  and  become  bad,  owing  to  the  great  ad- 
mixture of  earthy  matter.  Thus,  many  of  the  feams  of  coal 
which  have  been  found  in  France  are  trifling,  and  continue 
but  for  a fliort  way ; owing  to  their  fituation,  being  found  in 
Tallies  that  are  bounded  by  granite,  or  other  primary  rocks  j\ 

K 2 The 

* Dr.  Hutton  conceives  that  this  fpecies,  of  coal  prefents  an  irrefragable  proof 
of  the  truth  of  his  theory.  Here,  fays  he,  is  a coal  having  all  the  properties  of 
that  which  has  been  fubmitted  'to  the  adtion  of  heat ; the  bitumen  is  feparated, 
and  charcoal  remains.  To  the  Neptunifts,  this  affords  one  of  the  ftrongeft  ar- 
guments again!!  the  theory.  The  reparation  of  bituminous  matter  Ihows  a want 
of  immenfe  compreffion,  which  is  the  grand  fundamental  balls  of  the  hypothefis. 
It  is  indeed  this  circumftance,  principally,  which  dillinguilhes  it  from  the  vol- 
canic theory,  and  has  led  Mr.  Kir  wan  to  name  it  the  Plutonic. 
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The  great  frequency  of  bafaltic  veins  is  another  caufe  which 
may  render  the  coal,  if  it  fhould  again  be  deemed  worthy  of 
attention,  of  an  indifferent  quality,  and  difficult  to  w'ork. 

From  this  flratum  to  the  Cock,  which  is  the  moft  northern 
point  of  the  ifland,  the  fhore  is  covered  with  immenfe  maffes 
of  fandftone  and  breccia,  which  have  tumbled  from  the  neigh- 
bouring hills  by  the  adtion  of  the  weather.  Ironftone  is  found 
fcattered  upon  the  fhore,  and  is  probably  connected  with  the 
coal  workings.  The  Cock  is  not,  as  I expedted,  a headland, 
but  merely  an  enormous  mafs  of  fandftone,  lying  loofe  upon 
the  fhore,  having  a fancied  refemblance  to  the  head  of  the 
cock.  Here  the  cliffs  are  of  confiderable  height,  compofed  of 
fandftone  and  breccia,  traverfed  with  veins  of  bafalt  of  various 
fizes.  One  of  thefe  veins  is  compofed  of  a reddifh  brown-co- 
loured bafalt,  with,  interfperfed,  white-coloured,  apparently 
cryftallized  fpecftein  of  Werner ; and  the  bafalt,  where  it  is  in 
contact  with  the  fandftone,  is  hard,  and  much  refembles  horn- 
ftone.  After  leaving  this,  a ftriking  appearance  prefents  itfelf 
to  our  view,  of  the  whole  face  of  an  immenfe  ftratum  of  breccia, 
which  was  fhattered  to  pieces,  and  rolled  towards  the  fea,  by  an 
intenfe  froft  fome  years  ago  : the  crafh  of  its  fall  was  heard  far 
off.  The  fandftone  upon  this  part  of  the  coaft  is  alternated 
with  layers  of  fhistofe  clay  ; and  where  the  clay  is  wafhed 
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away,  the  fandstone  lies  expofed,  having  the  appearance  of  a 
regular  pavement.  If  we  examine  it  more  nearly,  we  find  the 
fandstone  strata  fplit  into  two,  four,  or  fix-fided  irregular  fi- 
gures, and  connected  together  by  the  clay,  which  gives  it 
an  artificial  afpeft  ; by  the  decompofition  of  the  clay,  the 
pieces  of  fandstone  are  feparated,  and  lie  fcattered  on  the 
fhore,  and  are  apt  to  be  taken  for  the  work  of  art.  From 
this  to  within  a mile  of  Loch  Ranza,  the  fandstone,  as  ufual, 
forms  the  cliffs  upon  the  fhore,  and  is  backed  by  mountains 
of  micaceous  fhistus,  upon  which  it  rests.  Here,  however, 
the  fandstone  difappears,  and  the  micaceous  fhistus  now  forms 
the  cliffs,  which  become  higher  as  we  approach  Ranza.  At 
the  place  where  the  fandstone  difappears,  there  is  a great 
bafalt  vein,  about  thirty  feet  wide,  running  in  a rock  inter- 
mediate between  ardefi a and  micaceous  fhistus.  As  we  ap- 
proach nearer  to  Loch  Ranza,  the  fea  has  expofed  feveral 
other  fimilar  appearances,  but  far  more  distinct  than  the 
first.  Thefe  veins  are  of  various  fizes  ; fome  are  curved  in 
their  direction  ; one,  in  particular,  is  forked,  or  divided  into 
two  branches,  which  run  in  very  different  directions  through 
the  micaceous  fhistus.  A few  hundred  yards  from  the  en- 
trance of  the  Loch,  the  fea  has  formed  an  interefling  fec- 
tion  of  the  ftrata,  which  demonftrates,  in  a fatisfactory  man- 
ner, the  relative  pofition  of  the  fandftone,  limeftone,  and  mi- 
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caceous  fhiftus.  The  micaceous  fhiftus  which  forms  the 
Chore,  is  inclined  at  an  angle  of  45  ° and  dips  to  the  S.  E.  ; 
the  fecondary  ftrata,  are  inclined  at  an  angle  of  45  °,  but  dip 
to  the  N.  W.  fo  that  the  two  kinds  of  ftrata  meet  together, 
iimilar,  as  Hutton  remarks,  to  the  two  Cides  of  a lambda,  or 
the  roof  of  a houfe.  The  fecondary  ftrata  are  of  red  colour- 
ed argillaceous  fandftone,  (which  fometimes  appears  palling 
into  breccia :)  which  alternates  with  limeftone.  This  lime- 
ftone  fometimes  contains  malfes  of  hornftone,  a fact,  fome- 
what  fimilar  to  the  occurrence  of  flint  in  the  chalk  beds  of 
England.  Sauflure  remarks  that  hornftone  is  confined  to  the 
fecondary  limeftone,  quartz  being  the  fporadic  matter  which 
he  has  obferved  in  primitive  limeftone.  Many  other  veins 
may  be  obferved  traverfing  the  micaceous  fhiftus,  before  we 
arrive  at  the  entrance  of  Loch  Ranza,  but  any  detailed  ac- 
count of  thefe  would  be  but  a repetition  of  what  has  been 
already  mentioned. 

Glen-Ranza . This  glen  is  about  two  miles  long,  and  half 
a mile  broad,  running  nearly  north  and  fouth,  bounded  on 
both  fides  by  lofty  round-backed  mountains,  that  rife  at  a 
very  confiderable  angle,  and  are  nearly  of  the  fame  height 
on  both  fides  of  the  glen.  The  inclination  of  the  oppofite 
mountains  is  the  fame,  and  die  ftrata  run  at  the  fame  angle. 

The 


A A Sa/u/-  Stent’  B B Ltrne  Stone  Strata  C Mira  tret ts  ■ S/t.rtas 

D Hast/ /t/t  1 7/ a 


.EAST  SIDE  o/GIJEN  Ett.SA 


Is 


I 


ARRAN* 


79 


The  bottom  of  the  glen  is  but  little  elevated,  and  nearly  le- 
vel ; about  one  half  is  covered  with  a fait  water  loch,  Which 
adds  greatly  to  the  beauty  of  this  romantic  fpot.  The  hills 
are  compofed  of  micaceous  fhiftus,  containing  a greater  or 
leffer  proportion  of  quartz  and  mica  ; indurated  chlorite  is 
alfo  difperfed  through  it,  and  towards  the  mouth  of  the  loch 
there  is  a confiderable  ftratum  of  ardefia,  or  primitive  argil- 
laceous fhiftus,  bounded  by  the  ftrata  of  micaceous  fhiftus. 

Glen-es-na^birach.  From  the  top  of  Glen-Ranza,  we  en- 
ter, by  a narrow  paffage,  into  a long  deep  glen,  running  near- 
ly in  the  fame  direction,  called  Glen-es-na-birach,  bounded  on 
both  fides,  with  mountains  of  compafl  micaceous  fhiftus, 
which  lie  upon  the  granite.  The  granite  and  fhiftus  are  often 
intermixed  at  their  junction,  and  fometimes  fmall  granite  veins 
are  to  be  obferved  iffuing  from  the  maffive  granite,  and  tra- 
verfing  the  fhiftus.  This  latter  appearance  was  considered  by 
Dr  Hutton,  as  a demonftration  of  the  truth  of  his  theory,  with 
regard  to  the  formation  of  granite.  I will  not  now  make  any 
obfervations  on  this  particular  opinion,  as  I intend  to  confider 
it  fomewhat  fully  in  a fubfequent  part  of  the  work.  As  we  ad- 
vance further  up  the  glen,  the  micaceous  fhiftus  difappears, 
when  both  fides  are  formed  of  granite,  of  the  fame  kind  with  that 
of  Goatfeld,  The  bottom  is  alfo  formed  of  granite,  as  is  well 
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demondrated  by  the  dream,  or  burn,  which  has  laid  bare  the 
rocks  through  the  whole  extent  of  the  glen  ; it  is  indeed  by 
rivulets  of  this  kind  that  we  are  often  enabled  to  have  a difi- 
tinCt  view  of  the  mineral  druCture  of  highland  countries. 
From  the  further  extremity  of  this  glen,  is  the  afcent  to  Caime- 
na-caillich,  which  is  in  feveral  places  rugged  and  difficult,  from 
the  number  of  loofe  blocks  of  granite  fpreading  all  around. 
Upon  afcending,  we  fil'd:  flop  at  the  edge  of  what  is  called  the 
Garife-hodie  : Here  a wonderful  and  mod:  tremendous  fcene 
prefents  itfelf  to  our  view.  An  immenfe  hollow,  many  hund- 
red feet  deep,  dreadfully  rugged  and  broken,  almod  entirely 

i 

furrounded  with  mountains,  whofe  ferrated  fummits  are  cover- 
ed with  immenfe  tumuli  of  granite,  exhibits  to  us,  in  very  le- 
gible characters,  the  vaft  operations  of  nature,  in  the  forma- 
tion and  decompofition  of  our  globe.  What  man,  podeded  of 
reafon,  contemplating  this  awful  fcene,  could  doubt  of  the  ex- 

t 

idence  of  that  being,  whofe  power  and  wifdom  are  far  be- 
yond the  reach  of  human  comprehenfion  ? If  fuch  a man  exid, 
vanity,  not  foundnefs  of  judgment,  is  the  didinguilhing  fea- 
ture of  his  character.  Few,  indeed,  of  thofe  who  deny,  or 
even  doubt  the  cxidence  of  Deity,  have  ever  beheld,  far  lefs 
dudied,  the  dupendous  and  awful  works  of  nature.  It  is  not, 
then,  much  to  be  wondered  at,  that  the  pride  and  arrogance, 
which  fo  often  charaCterife  the  clofet  philofopher,  ffiould  find 
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their  way  to  tnix  with  their  daring  and  impious  fpeculations  ; 
which  have  for  their  end  the  propagation  of  the  word:  princi- 
ples, the  diflfolving  of  all  the  bonds,  and  deftroying  the  fweet- 
eft  endearments  of  human  fociety. 

Upon  the  edge  of  the  hollow,  I obferved  feveral  fragments 
of  porphyry,  but  I could  not  difcover  any  fixed  rocks  of  it, 
owing  to  the  blocks  of  granite  fcattered  all  over  the  fides  of 
the  mountains.  In  afcending  from  this,  to  Caime-na-callich,  fe- 
veral other  appearances  of  porphyry,  and  alfo  fragments  of  ba- 
falt  and  pitchftone,  prefented  themfelves.  After  confiderable 
fatigue  I was  fo  fortunate  as  to  difcover  two  veins  of  bafalt, 
upon  the  fide  of  Caime-na-caillich  looking  into  the  Garife- 
hodie  ; and,  between  thefe,  there  appeared  a perpendicular  vein 
of  pitchftone,  all  running  in  the  common  granite.  This  pitch- 
ftone, is  of  a green  colour,  much  refembling  that  from  Bro- 
dick wood.  It  forms  a vein,  about  two  feet  wide,  and,  what 
is  remarkable,  it  is  formed  into  two  regular  columns,  from 
two  to  twelve  inches  diameter,  and  having  from  three  to  fix 
irregular  fides  *.  I could  not,  however,  difcover  the  fituation  of 

L the 

* It  would  be  worthy  the  attention  of  future  travellers  to  determine  whether 
the  bafalt  be  not  included  in  the  fame  vein  with  the  pitchftone,  thus  forming  a 
ftratified  vein. 
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the  porphyry,  although  it  was  fcattered  in  fome  places  of  the 
mountains  in  confiderable  quantities.  Having  gained  the 
fummit  of  this  great  mountain,  which  is  nearly  of  an  equal 
height  with  Goatfield,  I had  a very  grand  view  ; yet  not  fo 
extenfive  as  that  from  Goatfield. 

Its  fummit  has  a moft  lingular  appearance,  owing  to  its  be- 
ing covered  with  enormous  piles  of  quadrangular  mafifes  of 
granite,  which  reft  upon  each  other  in  a moil  fantaftic  man- 
ner, and  have  much  the  appearance  of  artificial  tumuli. 
Such  appearances  are  by  no  means  peculiar  to  Caime-na- 
callich,  for  I have  already  remarked  them  upon  the  top 
of  feveral  of  the  granite  mountains  in  the  ifland.  Here  we 
can  trace  the  granite  in  its  various  xtages  of  decompofi- 
tion,  from  the  folid  rock  to  the  loofe  fand  ; in  its  begin- 
ning difintegration  it  fplits  into  maffes,  having  a greater  or 
leffer  tendency  to  the  quadrangular  form ; but  thefe  mafles 
have  ftill  a degree  of  connexion  amongft  tliemfelves,  as  is  the 
cafe  upon  the  mountain  top.  The  next  ftep  is  the  enlarge- 
ment of  the  fiffures,  by  which  the  mafies  are  loofened  from 
their  connection,  and  tumble  down  from  their  elevated  fitua- 
tions,  upon  the  fummits  of  the  neighbouring  mountains,  or 
are  hurried  with  impetuous  velocity  down  the  mountain  fide, 
covering  the  bottom  of  the  glens  with  thefe  ftupendous  ruins. 
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Laftly,  thcfc  detached  maflcs,  by  the  action  of  the  weather,  arc 
completely  difintegrated,  forming  a loofe  fand,  which  is  left 
upon  the  tops  or  iides  of  the  mountains,  or  is  carried  in  great 
quantities  to  the  fea  iliore  by  the  torrents  *.  Sauffure,  at  fec- 

L 2 tion 

* Dr  Hutton  remarks,  that  the  flony  matter  of  this  globe  has  been  formed 
by  the  decay  of  a former  world,  whofe  debris  has  been  colledled  by  various  means, 
at  the  bottom  of  a former  ocean.  This  part  of  the  Huttonian  theory  differs  but 
little  from  that  of  Count  Buffon,  yet  it  is  fo  material  for  the  general  fupport  of  the 
whole,  that  if  it  (ball  be  difproved,  the  folidity  of  the  theory  in  general  will  be  much 
impaired.  If  we  examine  a few  of  the  numerous  fadfs  on  this  fubjedf,  we  fliall 
find  no  proof  of  the  debris  being  carried  to  the  fathomlefs  depths  of  the  ocean  ; on 
the  contrary,  we  will  obferve  it  difpofed  of  in  a very  different  way.  Thus  in 
fome  cafes,  the  loofe  materials  wafhed  from  the  mountains,  are  obferved  filling  up 
great  hollows  ; and  in  other  inftances,  rivers  depofit  their  earthy  matters,  and 
form  extenfive  plains,  and  not  unoften  the  debris  having  reached  the  fea  fhore, 
is  thrown  back  upon  the  fame  or  other  fhores.  The  following  fadfs  are  in  proof 
of  thefe  remarks.  The  plains  of  Crau  and  Camarque,  in  lower  Languedoc,  were 
formed  by  depofitions  from  the  Rhone,  and  the  plains  of  Lombardy  from  that  of 
the  river  Po ; the  lands  of  Holland  and  the  Delta  of  Egypt,  feem  alfo  to  be 
depofitions  of  the  debris,  brought  to  the  fea  fhore  by  great  rivers.  In  Egypt, 
the  gathering  of  debris  is  very  great,  as  is  well  authenticated  by  hifioric  evi- 
dence : thus,  we  are  told,  that  the  town  of  Damietta,  in  lower  Egypt,  about  the 
year  1243,  was  upon  the  fea  fhore,  but  is  now  about  twelve  miles  from  it:  and 
the  town  of  Foc-ah  which,  three  hundred  years  ago,  was  fituated  at  the  mouth  of 
the  Nile,  is  now  feven  miles  diflant.  The  country  about  the  Baltic  is  alfo  gradu- 
ally 
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tion  604  of  his  Voyages  dans  les  Alpes,  remarks,  that  gra- 
nite is  difpofed  in  ftrata,  but  that  they  are  not  always  to  be 
diftinguifhed,  particularly  in  the  granite  of  low  countries 
and  plains.  This  he  conceives  to  be  owing  to  the  granite 
of  low  hills  containing  a great  quantity  of  pierre  de  corne. 

This 

ally  incroaching  upon  the  fea.  Linnaeus  remarks  that  the  fea  ports  of  eaft  and  weft 
Bothnia  are  every  year  decreafing,  and  becoming  incapable  of  admitting  veflels  ; 
the  inhabitants  of  the  ports  are  obliged  to  change  their  feats,  and  fometimes  re- 
move a quarter  of  a mile  nearer  the  fea.  On  the  eaftern  fide  of  Gothland,  near 
Hoburg,  the  increafe  of  the  continent  for  thefe  laft  ninety  years,  is  about  two  or 
three  toifes  annually.  The  inhabitants  of  weft  Gothland  remark  that  the  fea  de- 
creafes  every  ten  years  four  or  five  lines  perpendicularly,  which,  amounts,  to  for- 
ty or  fifty  lines  in  a century.  According  to  this  calculation,  6co  years  ago  the  fea 
was  25  inches  deeper  than  it  is  at  prefent.  In  Arran  we  have  alfo  a linking 
proof  of  the  formation  of  land  by  the  accumulation  of  debris.  Innumerable  other 
inftances  might  be  mentioned.  But  we  will  not  cite  more,  but  conclude  this  note 
with  the  following  ingenious  obfervations  from  Mr  Kirwan’s  Geological  Eflays. 
“ Mariners  were  accuftomed,  fays  he,  for  fome  centuries  back,  to  difcover  their 
fituation  by  the  kind  of  earth  or  fand  brought  up  by  their  founding  plummets, 
a method  which  would  prove  fallacious,  if  the  furface  of  the  bottom  did  not  con- 
tinue invariably  the  fame.  Fortis  in  his  Travels  through  Dalmatia,  p.  285,  re- 
lates that  urns  thrown  into  the  Adriatic  upwards  of  1400  years,  fo  far  from  be- 
ing covered  by  mud,  were  found  in  the  fame  fituation,  as  they  could  have  been 
fuppofed  to  have  been  the  firft  day  of  their  fall ; therefore,  notwithfianding  many 
particles  of  earth  are,  by  rivers,  conduced  to  the  fea,  yet  none  are  conveyed  to 
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This  pierre  de  corne,  he  continues,  contains  a great  proportion 
of  argillaceous  earth  ; and  as  moll  {tones,  which  have  this 
earth  as  a conftituent  part,  and  in  conliderable  proportion, 
fplit  into  rhomboidal  maffes,  fo  he  concludes  that  it  is  the 
earth  of  the  pierre  de  corne  which  is  the  caufe  of  the  fplitting  of 
granite,  thus  forming  the  numerous  mafles  which  prevent  us 
from  obferving  the  ftrata.  This  explanation,  however  inge- 
nious, does  not  hold  true  with  regard  to  the  granite  of  this 
illand : no  argillaceous  ftone  of  that  kind  enters  into  its  com-, 
pofition,  yet  {till  it  fplits  into  very  numerous . rhomboidal 
malfes. 

Glen-Hjlimidel.  Upon  the  eaft  fide  of  Glen-Ranza  there 
is  an  opening  leading  to  a glen,  named  Halimidel,  which  is 

about 


any  diftance,  but  are  either  depofited  at  their  mouths,  or  reje&ed  by  currents  or 
by  tides  ; and  the  reafon  is,  becaufe  the  tide  of  flood,  is  always  more  impetuous 
and  forcible  than  the  tide  of  ebb,  the  advancing  waves  being  prefled  forwards  by 
the  countlefs  number  behind  them  ; whereas  the  retreating  are  prefled  backward 
by  a far  fmaller  number,  as  muft  be  evident  to  an  attentive  fpe&ator  ; and  hence 
it  is,  that  all  floating  things  call  into  the  fea,  are  at  laft  thrown  on  Ihore,  and  not  • 
conveyed  into  the  mid  regions  of  the  fea,  as  they  fliould  be,  if  the  reciprocal 
undulations  of  the  tides  were  equally  powerful.”  Kirwan’s  Geological  Eflays, 
?•  44°>  44i> 
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■about  two  miles  long,  running  W.  N.  W.  and  E.  S.  E.  but 
which  loon  changes  its  direction,  running  nearly  in  a line  with 
Es-na-birach.  It  is  narrow  at  the  bottom,  but  widens  upwards, 
owing  to  the  inclination  of  the  lides,  which  form  an  angle  of 
about  6o°  ; and  the  bottom  alfo  rifes,  forming  a coniiderable 
angle  with  the  lides.  It  is  compofed  of  various  fpecies  of  mi- 
caceous Ihiftus  and  quartz.  In  feveral  places  bafalt  veins  may 
be  obferved  traverfing  the  micaceous  Ihiftus,  many  hundred 
feet  above  the  level  of  the  fea : even  in  the  bottom  of  the  glen, 
where  the  burn  has  expofed  the  micaceous  Ihiftus,  we  obferve 
baliilt  veins  crofting  it.  . Upon  the  eaft:  fide  of  the  glen,  feveral 
hundred  feet  above  the  level  of  the  fea,  there  are  two  quarries, 
which  were  formerly  worked  for  ardefia,  but  are  now  difconti- 
nued.  The  ardefia  is  of  various  colours ; generally  bluilh  or 
green,  and  is  intermixed  with  white  quartz  ; the  fiflures  often 
contain  cryftals  of  a<5tynolite,  and  a fpecies  of  quartz  penetra- 
ted with  aftynolite,  forming  a ftone  fomewhat  refembling 
prafe. 
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CHAP.  VI. 

Defcription  of  the  Fossils  mentioned  In  the  preceding  Chapter. 

LIMESTONE — Cory. 

Colour.  Grey. 

Lujlre.  A very  faint  degree  of  luftre. 

Franfparency.  None. 

Hardnefs . Scrapes  with  a knife. 

Smell.  Emits  a flrong  earthy  fmell, 

FraRurc.  Even,  fine,  fplintery,  and  very  compadt. 

Fufibility.  At  140°  Wedgewood,  no  appearance  of  fufion. 

Another  fpecies  is  alfo  found  at  the  Cory ; of  a dark-brown 
colour,  minutely  foliated,  difficultly  fcraped  with  a knife,  and 
wanting  tranfparency. 


Lime- 
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Limestone — near  the  Cock . 

Colour.  Brick  red. 

Lujlre.  A flight  degree  of  luftre  from  fome  difperfed  foliae, 

Tranfparency.  None. 

Hardnefs.  Pretty  difficultly  fcraped  with  a knife. 

Frafture.  Generally  foliated,  palling  to  the  compact  earthy. 

Indurated  Lithomarga? — -found  loofe  on  the  Jhore  between 

Brodick  Bay  and  the  Cory » 

Colour.  Light  blood-red. 

Lujlre.  None. 

Tranfparency . None. 

Hardnefs . Yields  to  the  knife  with  confiderable  difficulty 
gives  a pink  flreak. 

FraSture.  Even,  bordering  upon  fine  fplintery Does  not 

flain  the  finger  ; feels  dry ; does  not  acquire  a polifh  by 
fridlion ; after  immerfion  in  water  for  two  days,  no  ap- 
pearance of  difintegration. 


BASALT 
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BASALT — * from  a vein  near  the  Satiicks , 

Colour.  Greyiffi  green. 

Lujlre.  None. 

Tranfparency.  None. 

Fragments.  Uneven  earthy. 

Hardnefs.  Pretty  eafily  feraped  with  the  knife. 
Fufibility . Melted  at  58°. 


BLIND  - COAL. 

Kohlenblende , German.  Native  Mineral  Carbon , Kirwan. 

Colour . Black ; when  frelh  broken*  reflects  a golden  yellow, 
or  violet  colour. 

f 

Lujlre . That  of  metals  not  much  polifhed. 

Hardnefs . Yields  rather  with  difficulty  to  the  knife, 

Frablure.  Plain  foliated. 

Is  not  coated  with  illinitions,  as  that  from  Kilkenny  in  Ire- 
land. It  does  not  (lain  the  fingers. 


Hardly  burns  until  wholly  ignited,  when  it  confumes  flow- 
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iy,  with  a light,  lambent,  blue  flame,  which  continues  for  a 
ihort  time.  According  to  Mr.  Kirwan’s  method,  it  contains, 
in  the  ioo  parts,  93  of  carbon  and  7 of  allies. 

Mr.  Kirwan,  in  the  fecond  volume  of  his  Mineralogy,  re- 
marks, that  coals  are  not  foluble  in  acids..  I have  obferved* 
however,  that  the  coal  of  Arran  is  rendered  foluble  in  wa- 
ter, by  means  of  the  nitrous  acid,  the  carbonaceous  balls  ap- 
pearing to  be  converted  into  an  oxyd*. 

This  fubftance  has  been  placed  in  various  parts  of  the  mine- 
ral fyftem,  as  with  black-lead,  molyBdsena,  manganefe,  &c. ; 
but  the  late  corre<5l-  analyfes  that  have  been  made,  Ihow  it  is 
carbon  nearly  in  a pure  Hate.  Mr.  Kirwan,  upon  conlideration 
of  its  great  purity,  places  it  at  the  head  of  the  coals,  with  the 
name  of  Native  Mineral  Carbon,. 

A R D E S I A. 

Argillite , Kirwan.  Primitive  Argillaceous  Shistvs , 
Dachs.ghiefeR).  Emmerling.  Ardesla  Tegularis^  Linn. 

Colour . Greyilh  blue,  or  greyilh  green ; fometimes  both  co- 
lours are  intermixed,  in  the  fame  Ipecimem. 


Lujlre .. 
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Lujlre.  Silky. 

‘tranfparency . None. 

Fradture.  Streight,  flaty. 

Fragments.  Tabular. 

Hardnefs . Yields  pretty  eafily  to  the  knife. 

Streak.  Grey. 

Does  not  adhere  to  the  tongue ; feels  rather  greafy,  particu- 
larly the  green-coloured;  does  not  (lain  the  fingers.  There 
are  often  contained  in  the  fififures,  cryftals  of  glafly  ac- 
tynolite. 


MICACEOUS  SHISTUS. 

Lepidotes , Dr.  Walker.  Shis  tome  Mich,  Kirwan.  Glimmer 
Schiefer , Werner.  Gneissum  Micaceum , Gmelin. 

The  few  obfervations  I have  to  make  on  this  genus  of  rock 
fhould,  in  ftri£t  order,  have  been  introduced  in  chapter  fecond ; 
but  I wifhed  previoully  to  examine  a greater  number  of  fpeci- 
mens,  fo  as  to  be  better  able  to  give  a general  idea  of  the 
whole. 


It  would  be  inconfiftent  with  the  brevity  of  this  outline  to 
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defcribe  all  the  fpecies  of  this  rock : I iliall  therefore  only 
mention  it  in  general. 

• — i.  . « 

Mica.  The  mica,  in  general,  is  of  a grey,  or  black  co- 
lour ; the  fcales  very  fmall,  and  indeed  often  hardly  diftin- 
guifhable. 

£>uar  tz  Is  of  a white  colour  ; is  fometimes  difpofed  in  lay- 
ers ; and,  in  fome  fpecimens,  has  a granulated  appearance. 

T’alkerde , Werner;  Talcite , Mr.  Kirwan;  LEPisy  Dr. 
Walker.  This  fub fiance  occurs  very  frequently,  indeed  more 
fo  than  the  mica ; yet,  as  I am  not  well  acquainted  with  the 
names  given  to  its  admixture  with  other  foffils,  I (till  retain 
the  term  Mica  for  the  whole,  in  fpeaking  in  general. 

Thefe  three  fubflances  are  often  conjoined,  forming  a fpe- 
cies  of  flate ; in  other  examples  we  obferve  only  quartz  and 
mica  conjoined,  or  quartz  and  talcite  ; and,  laflly,  felfpar,  in- 
durated chlorite  and  hornblende  add  to  its  variety.  In  ge- 
neral, the  rock  which  thefe  fubflances  make  is  very  com- 
pa<5l ; and  often  they  are  fo  intimately  combined,  that  it  is 
difficult  to  determine  whether  it  be  mica,  talcite  or  chlo- 
rite that  is  intermixed  with  the  quartz.  Frequently  we  fee 

the 
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the  quartz  a-wanting,  when  the  mica  pafTes  to  the  ftate  of 
ardefia. 

Use , Several  kinds  of  this  rock,  particularly  the  quartzy, 

have  been  ufed  for  the  building  of  ovens  and  furnaces,  on  ac- 
count of  their  great  infufibility.  No  rock  is  more  favourable 
for  metallic  veins ; indeed,  many  of  the  richefl  mining  coun- 
tries are  formed  of  it:  we  may  inftance  the  vaft  mines  of 
Sweden,  which  are  almoft  entirely  lituated  in  micaceous 
fhiftus. 


1 ■ 
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CHAP.  VII. 

Glen-Catacol , Glen-Erf  ay,  Glen-Clachan , Sbijkin , Tory -Lin,  Benin- 
Head,  Whiting  Bay , Lamlajh  Bay , Lamlafh  If  and \ 


Having  glanced  over  the  glens  and  Ilrata  in  the  neigh- 
bourhood of  Loch-Ranza,  I will  now  proceed  around  the  ifland 
* 

by  Glen-Catacol,  which  is  about  a mile  and  a half  from  Ranza. 
The  Ihores  in  this  direction  are  bounded  by  cliffs,  which  are 
neither  very  high  nor  rugged,  but  beautifully  adorned  with  low 
fhrubs,  giving  a richnefs  of  appearance  feldom  obferved  upon 
the  fhores  of  this  ifland.  The  cliffs  and  mountains  in  the  vi- 
cinity are  formed  of  micaceous  fhiflus,  of  various  degrees  of 
hardnefs,  owing  to  its  being  more  or  lefs  intermixed  with 
quartz.  They  are  feparated  from  the  fea  by  low  beaches,  of 
confiderable  extent,  which,  in  fome  places,  are  cultivated.  The 
entrance  to  the  glen  is  bounded  by  lofty,  precipitous  moun- 
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tains  of  micaceous  ihiftus ; but  this  foon  difappears,  as  the 
glen  changes  its  direction,  running  N.  N.  E.  and  S.  S.  W. : 
then  the  mountains  are  formed  of  granite  fimilar  to  that  of 
Goatfield.  In  feveral  places  of  the  glen  fragments  of  bafalt  oc- 
cur ; demonflrating  the  prefence  of  veins  traveling  the  gra- 


nite, as  we  have  already  obferved  upon  Caime-na-callich  and 

Glenrofa.  Upon  one  fide  of  the  glen  we  obferved  a narrow 
valley,  into  which  we  entered,  but  found  that  the  granite  was 
Hill  the  prevailing  rock.  At  one  place,  indeed,  I difcovered 
great  maffes  of  porphyry ; but  I could  not  detect  them  in  fitn . 
It  is  probable,  however,  that  it  forms  veins  running  in  the 
granite,  as  the  quantity  of  debris  is  too  fmall  for  fuppofing  the 
exiflence  of  ftrata.  After  a very  fatiguing  walk,  I reached  the 
top  of  the  glen,  when  I obferved  a confiderable  plain,  in 
which  is  htuated  a lake,  about  a mile  long  and  half  a mile 
broad,  which  is  named  Loch-Tan.  It  is  bounded  upon  two 
lides  by  lofty  granite  mountains ; but  is  open  towards  the 
others;  one  leading  to  Glen-Erfay,  the  other  to  Catacol.  Tire 
margin  of  this  partakes  much  of  the  fterility  of  the  furround- 
ing fcenery : vegetation  hardly  ihews  its  head : a few  lichens 
and  tufts  of  heather  are  the  only  ornaments  of  which  it  can 
boafl : 

. i — A joylefs  coaft. 

Around  a frorroy  lake. 


Yet 
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Yet  here  the  grandeur  and  fublimity  of  the  furrounding  gra- 
nite mountains,  envoloped  in  clouds  and  mill,  excited  in  my 
mind  a vaft  variety  of  ideas ; for. 

Surely  there  is  a hidden  power  that  reigns 
’Mid  the  lone  majefty  of  untam’d  nature. 

Controlling  fober  reafon. 


Upon  afeending  the  granite  mountains  on  the  eaft  fide  of  the 
loch,  I obferved  considerable  quantities  of  the  debris  of  bafalt 
upon  the  top  of  the  mountains,  Showing  that  the  veins  had 
reached  to  the  very  fummit  *. 

I walked  onward  to  Glen-Erfay,  and,  in  my  way,  obferved 
large  blocks  of  a beautiful  dark  leek-green  coloured  pitchftone- 
porphyry,  remarkable  not  only  for  the  number,  but  alfo  for 
the  fize  and  beauty,  of  the  cryflals  of  felfpar.  I was  not  fo 
fortunate  as  to  find  it  forming  a fixed  rock  in  the  neighbour- 
ing granite  mountains  ; yet  it  is  probable  that  Future  obfervers 
may  difeover  it  in  veins,  fimilar  to  that  obferved  on  the  fide  of 

Caime- 

* Sauflure  obferved  fragments  of  greenftone  upon  the  fummit  of  Mont  Blanc ; 
very  probably  originating  from  a vein  of  greenftone  which  reached  to  the  fummit 
of  this  great  mountain.  Voyages  dans  les  Alpes,  tom.  7me,  p.  280 — 288. 
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Caime-na-callich.  Some  mineralogifts  will  rather  be  inclined 
to  fiifpeft  that  it  alternates  with  granite : as  this  is  faid  to  be 
the  difpofition  which  it  affedts  when  among  the  granite  moun- 
tains of  other  countries.  According  to  Charpentier  j* , who 
made  this  obfervation,  porphyry  containing  pitchdone  alter- 
nates with  granite  near  Meiflen  in  Saxony.  Dr.  Mitchell,  who 
was  lately  on  the  particular  fpot  defcribed  by  Charpentier,  in- 
forms me,  that  he  could  not  obferve  any  fuch  alternation,  and 
therefore  prefumes  that  the  obfervation  of  Charpentier  is  erro- 
neous. Having  reached  the  fide  of  Glen-Erfay,  I obferved  it 
taking  its  rife  from  the  lower  part  of  Caime-na-callich  and 
the  neighbouring  mountains,  and  running,  in  an  irregular 
courfe,  towards  the  fea.  It  is  faid  to  be  nine  miles  long,  and 
is  reckoned  the  mod  extenlive  glen  in  the  ifland.  Its  fides 
and  bottom  are  formed  of  granite,  which  continues  un- 
til we  come  within  a mile  of  the  lower  extremity  of  Loch- 
Erfay,  when  drata  of  micaceous  and  talcaceous  fliidus  make 
their  appearance.  Thefe  drata  continue  to  the  entrance  of  the 
glen  on  the  fea-fhore  ; and  here  they  are  covered  and  fucceeded 
by  red  argillaceous  fanddone  and  fanddone  breccia. 

N As 


f Charpentier  Mineralogifche  von  Churfachfen,  § 63. 
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' As  I had  an  opportunity,  upon  my  former  vifit  to  this  iiland, 
of  walking  along  the  fhore  from  Catacol  to  the  entrance  of 
Glen-Erfay,  I will  now  fhortly  mention  the  nature  of  the  rocks 
that  occur  in  this  trad,  and  then  continue  the  defcription  on- 
wards to  the  other  parts  of  the  iiland. 

From  Catacol  to  Whitefarland,  a farm  belonging  to  Fuller- 
ton of  Kilmichael,  the  cliffs  are  low,  compofed  of  micaceous 
fhiftus,  but  defended  from  the  adion  of  the  fea  by  intervening 
fea-banks  fimilar  to  thofe  noticed  between  Catacol  and  Loch- 
Ranza.  Near  to  the  farm  of  North  Tundergay,  I obferved  a re- 
markable vein  of  bafalt  penetrating  the  micaceous  fhiftus.  The 
micaceous  fhiftus  is  much  waved  ; but,  as  it  approaches  the  fide 
of  the  vein,  it  lofes  its  fhining  glimmery  appearance,  breaks  in- 
to thick  plates,  and,  where  in  immediate  contad  with  the  ba- 
falt, it  forms  a compad  kind  of  ardefia.  The  vein,  as  it  rifes 
from  the  fea,  is  fairly  crofted  by  a fpecies  of  micaceous  fhiftus 
approaching  to  breccia ; and  here  alfo  the  bafalt  and  micaceous 
fhiftus  are  much  jumbled  together,  and  fome  pieces  of  the  vein 
are  apparently  infulated  in  the  micaceous  fhiftus.  Here,  then, 
we  have  two  fads ; the  former,  the  apparent  tranfitioii  from 
micaceous  fhiftus  to  ardefia;  the  other,  mafles  of  bafalt  im- 
merfed  in  the  micaceous  fhiftus,  in  a fimilar  manner  to  the  ba- 
falt I obferved  embedded  in  the  granite  upon  the  eaft  fide  of 
Glen-Rofa.  At  Whitefarland  there  is  a conftderable  extent  of 

natural 
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natural  wood,  which  adds  greatly  to  the  beauty  of  its  appear- 
ance, which  is  much  heightened  by  the  lofty  granite  mountains 
that  bound  it  on  one  hand,  with  the  fea  and  long-extended 
ifthmus  of  Cantyre  on  the  other.  From  this  to  Imachar  the 
fame  micaceous  ftrata  continue,  forming  beautiful  cliffs  and 
confiderable  fea-beaches.  At  Imachar  the  micaceous  fhiflus  is 
undulated,  and  traverfed  with  quartz,  fo  as  to  give  the  whole 
a kind  of  maculated  afpedt  ; and  it  continues  to  form  cliffs  until 
we  come  to  the  ftream  which  iffues  from  the  entrance  of  Glen- 
Irfa.  Upon  one  fide  of  this  ftream  I obferved  primitive  fhiflus, 
but  upon  the  oppofite  fide  fandftone  cliffs  make  their  appearance. 
Thefe  cliffs  have  a confiderable  beach  interpofed  between  them 
and  the  fea ; and  the  ftrata  of  fandftone  and  fandftone  breccia 
are  elevated  at  a greater  angle  than  any  I have  obferved  in  the 
other  parts  of  the  ifland.  The  retreat  of  the  fea  from  thefe 
cliffs  is  not  only  marked  by  the  confiderable  beach  we  have 
juft  mentioned,  but  alfo  by  the  caves  which  are  difperfed  in 
them.  Thefe  cliffs  foon  difappear,  when  porphyry  is  to  be  ob- 
ferved ; but  we  can  only  trace  it  a little  way,  the  covering 
of  grafs  preventing  any  further  examination.  The  country 
is  now  low  and  flat,  fo  that  we  have  an  eafy  walk  to  the  houfe 
of  the  Shifkin ; and  the  only  rock  I noticed  was  the  red  argil- 
laceous fandftone,  which  I obferved  in  the  bottom  of  feveral 
burns  : thus  intimating  that  the  whole  ftrata  over  which  I had 
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palled,  after  leaving  the  porphyry,  was  fandftone.  At  the 
Shifkin  the  land  is  low  and  flat.  The  mountains  in  the  neigh- 
bourhood have  a different  appearance  from  thofe  about  Loch- 
Ranza ; are  lower ; their  fides  lefs  precipitous  ; in  fliort,  have 
much  of  the  general  afpedt  of  thofe  about  Glencloy,  all  an- 
nouncing a change  in  their  compofition.  We  have  a good  op- 
portunity of  determining  the  truth  of  this  conjedhire,  in  the 
Clachen  glen,  which  is  but  a fliort  diftance  from  the  Shifkin. 
The  fandftone  ftrata,  which  we  have  juft  mentioned  as  form- 
ing the  low  country  around  the  Shifkin,  ftretches  up  the  glen 
for  a confiderable  way.  At  one  place,  on  the  fouth  fide,  I ob- 
ferved  a confiderable  ftratum  of  limeftone,  which  is  covered, 
and  even,  in  fome  places,  intermixed,  with  fandftone  breccia:; 
and,  nearer  the  upper  extremity  of  the  glen,  fhiftofe  clay, 
richly  impregnated  with  iron,  makes  its  appearance.  As  we 
proceed  upwards  the  glen  becomes  very  deep  ; and,  upon  the 
north  fide,  confiderable  rocks  of  clay-porphyry  occur,  appa- 
rently covering  the  fandftone,  as  I conjectured  may  be  the 
cafe  at  Glencloy  and  Corygills.  As  we  approach  ftill  nearer  to 
the  upper  extremity  of  the  glen  the  fandftone  difappears,  when 
a fienite,  fimilar  to  that  at  the  head  of  Glencloy,  is  to  be  ob- 

r 

ferved,  and,  fo  far  as  I could  determine,  rifes  to  the  fummit 
of  the  neighbouring  hills. 

About 
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About  two  miles  N.  W.  from  the  Shifkin,  after  paffing 
through  a moorifh  flat,  we  come  to  Tormore,  which  is  the 
promontory  of  this  plain.  Here  arc  cliffs  of  conflclerable  ex- 
tent, which  contain  a range  of  extenflve  caves,  celebrated  by 
tradition  as  the  refting  place  of  Fingal,  the  father  of  our  great 
Oflian,  who,  it  is  faid,  ufed  to  retire  here  after  the  fatigues  of 
the  chace.  In  the  farther  extremity  of  the  greatefl,  or  what  is 
called  the  King’s  Cove,  are  a few  fcratches,  made  by  idle  fi- 
fhermen  or  fmugglers,  which,  by  fome,  have  been  referred  to 
the  Fingalian  age. 

As  the  appearances  at  this  promontory  are  very  interefting, 
I fhall  make  the  defcription  as  diftinct  as  poflible ; and,  to  be 
regular,  I fhall  begin  at  the  north-eafl  end,  or  Machry  Bay, 
and  fo  on  to  Drumoodon  point.  The  bay  is  of  conflderable 
extent ; and  the  fhore,  all  around  to  Irfa,  is  formed  of  fand- 
ftone.  The  bottom  of  the  bay  is  a low  fandy  beach ; but,  to- 
wards Tormore,  it  rifes,  forming  cliffs,  which  are  continued 
all  around  to  Rue-varey,  or  the  columnar  promontory,  for  the 
fpace  of  about  a mile  and  a half : and  thefe  cliffs  are  from  forty 
to  one  hundred  feet  high.  Between  the  cliffs  and  the  fea 
there  is  a conflderable  fandflone  beach,  which  is  remarkable  for 
the  great  variety  and  the  number  of  veins  that  traverfe  it,  in 
different  directions  : thefe,  at  firft  fight,  appear  confufed ; but 
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a little  attention  foon  difcovers  a beautiful  and  diflinft 
clifplay  of  a mod;  curious  difpofition  of  rock.  As  the  pitch- 
flone  veins  are  the  principal  objects  of  curiofity,  I will  defcribe 
thefe  firfl ; and,  to  make  the  detail  accord  with  the  engraved 

plan,  I will  begin  from  the  extremitv  of  the  great  pitchftone 

• - 

vein  as  it  rifes  from  the  fea,  and  fo  trace  it  back  to  near  Ma- 
chry  Bay. 

The  great  vein  of  green-coloured  pitchflone,  D,  as  it  rifes 
from  the  fea,  is  feveral  feet  wide,  has  a confiderable  inclina- 
tion to  the  horizon,  is  flightly  bent  in  its  courfe,  and  traverfes 
the  common  red-coloured  argillaceous  fandflone.  1 It  has,  for 
fome  yards,  the  character  of  a Jlratified  vein ; that  is,  it  con- 
tains layers  or  flratulae  of  different  fubflances  depofited  in  the 
fame  failure  along  with  the  pitchflone.  Upon  the  fide  of  the 
vein  next  the  fea,  there  is  a layer,  A,  of  a fubflance  which  appears 
inclined  at  an  angle  of  6o°,  dips  in  the  fame  direction  with  the 
pitchflone  D,  and  has  a fimilar  curve.  It  is  not  untike  a corn- 
pad  fandflone  ; but  it  is  probably  of  the  fame  nature  with  B 
on  the  oppofite  fide  of  the  vein,  only  more  altered  by  the  ac- 
tion of  the  weather  and  the  fea.  Upon  the  oppofite  fide  of  the 
pitchflone,  we  obferve  a layer,  B,  which  appears  to  be  of  the 
nature  of  hornflone,  or,  rather,  verging  to  quartz : it  has  a fi- 
milar curve  and  dip  with  the  pitchflone.  Immediately  befide  it 

there 
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there  is  a thin  layer  of  bafalt,  C,  which  is  decompofing  in 
balls ; and  this,  again,  is  bounded  by  the  common  argillaceous 
fandflone  ftrata.  The  vein  continues  thus  flratified  for  about 
twenty  yards,  when  the  layers,  A,  B,  C,  appear  to  come  nearly 
horizontal,  and  foon  they  entirely  difappear  under  the  debris. 
Further  on,  where  the  pitchftone  is  almofl  free  from  the  cover- 
ing of  debris,  it  appears  to  be  bounded  on  both  fides  by  the 

common  argillaceous  fandflone ; yet  this  is  doubtful,  as  there 

» 

may  be  fmall  portions  of  the  other  ftratulae,  which  the  debris 
prevents  us  from  obferving. 

At  a little  diltance  from  where  the  fandflone  appears  to  form 
the  fide  of  the  great  vein  D,  we  obferve  E,  which  is  a.  vein  of 
rock  fimilar  to  that  of  B,  is  from  fix  to  eight  inches  wide,  and 
is  waved  in  its  courfe.  At  fome  diflance  from  this,  there  is  a 
vein  of  bafalt,  P,  about  five  feet  wide,  running  nearly  E.  and 
W.  which  is  much  the  fame  direction  with  the  lafl  mentioned 
vein.  The  next  vein  which  we  meet  with  is  about  thirty  feet 
feet  wide  ; runs  N.  W.  and  N.  and  N.  E.  and,E.  which  is  nearly 
in  an  oppofite  dire<ftion  to  the  great  vein.  Upon  one  fide,  there 
is  a layer,  F,  of  a wax-coloured  fubflance,  intermediate  between 
hornflone  and  pitchftone ; next,  is  a layer,  G,  of  high  olive- 
green  coloured  pitchftone,  about  two  feet  wide ; again,  we 
have  a layer,  H,  about  half  a foot  wide,  of  the  fame  pitchftone- 

hornftone, . 
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hornftone  as  F ; then,  a layer  of  indurated  clay,  K ; and, 

after  this,  the  whole  vein  is  formed  of  bafalt,  L.  The 

\ 

.fandftone  which  bounds  this  vein,  in  place  of  being  red,  the 
ufual  colour,  is  partly  a yellowifh-white  colour.  I endeavoured 
to  difcover  its  junction  with  the  great  vein  D,  but  without  fuc- 
cefs,  owing  to  the  great  covering  of  debris  : I obferved  it,  how- 
ever, upon  the  oppofite  fide  of  D,  but  at  a diftance,  entering 
into  the  neighbouring  fandftone  cliffs.  At  a little  diftance  from 
this,  we  meet  with  another  remarkable  vein : the  fides,  M,  M, 
are  of  bafalt  * ; but  the  middle,  L,  is  of  breccia  j\  Still  nearer 
to  Machry  Bay,  another  curious  vein  is  to  be  feen  : it  is  about 
eight  feet  wide  ; the  fides,  P,  P,  are  of  fine  white-coloured  argil- 
gillaceous  fandftone  J ; next,  are  two  layers,  O,  O,  of  bafalt  ||, 

which 

* / 

* This  bafalt  does  not  differ  from  that  from  the  fouth  fide  of  Glencloy, 
defcribed  at  page  53. 

f This  breccia  is  formed  of  varioufly-fliaped  maffes  of  common  and  arena- 
ceous quartz,  and  indurated  clay,  connefted  by  a bafts  which  is  only  an  agglu- 
tination of  fmaller  particles  of  the  fame  kind. 

X This  fandftone  only  differs  from  the  ftratified  kind  by  its  having  a white 
colour. 

H This  bafalt  has  a black  colour ; and  has,  difperfed  through  it,  cryftals  of 
hornblende,  calcareous  fpar,  aud  iron  pyrites : this  laft,  by  decompofition,  often 
gives  the  whole  a brown  colour. 
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which  decompofes  in  balls ; and  the  middle,  N,  is  formed  of  a 
rock  which  has  cryftals  of  fejfpar  and  rounded  pieces  of  quartz, 
immerfed  in  a bafts  that  feems  one  of  the  gradations  from  pitch- 
ftone to  hornftone.  The  laid  vein,  Q^,  which  I obferved  run- 
ning,  in  a crofs  direction,  to  the  great  vein  of  pitchftone  D,  is: 
about  ten  feet  wide,  and  entirely  compofed  of  green-coloured 
pitchftone. 

The  great  vein  continues  vifible  for  a little  way  after  palling: 
the  vein  Q,  and  is  nearly  of  the  fame  diameter ; but,  as  we 
approach  very  near  to  Machry  Bay,  it  is  not  to  be  further  tra- 
ced, on  account  of  the  covering  of  debris.  Near  to  its  termi- 
nation, however,  I obferved  the  hornftone  pitchftone  fubftance 
forming  a layer  upon  one  fide,  and  even,  in  fome  places, 
intermixed  with  it. 

* • f . ; ■ ' * ' i ' . ' ’ ‘ t 

I have  to  regret  that  this  interefting  piece  of  mineralogy  is 
fo  imperfectly  detailed  ; yet  I truft  it  will  ferve  to  excite  others, 
better  qualified,  to  give  it  a more  particular  examination.  I 
would  particularly  recommend  an  attention  to  the  appearances 
prefented  by  the  junction  and  crofting  of  the  veins ; which  I 

had  not  an  opportunity  of  exploring,  on  account  of  the  great 

% 

covering  of  debris : a hindrance  which  fome  future  aCtion  of 
the  fea  may  remove. 


O 
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The  next  object  which  claims  our  notice,  is,  the  determina- 
tion of  the  relative  petition  of  the  fandftone  and  porphyry. 
The  cliffs,  befides  the  fandftone,  of  which  they  are  principally 
compofed,  are,  in  fome  places,  varied  by  a clay-porphyry,  very 
fimilar  to  that  of  Glencloy  ; with  this  difference,  that  the  cry- 
ftals,  felfpar  and  quartz  are  larger.  The  porphyry,  fo  far  as  I 
could  determine,  does  not  feem  to  lie  on  the  fandftone,  but 
merely  to  fkirt  it.  Several  bafalt  veins  are  to  be  obferved  tra- 
verfing  it,  in  different  directions.  One  vein,  about  feven  feet 
wide,  runs  through  it  in  a perpendicular  direction,  and  gra- 
dually narrowing  towards  the  top  of  the  cliffs,  when  it  is  loft 
among  the  fandftone  that  lies  behind.  Another  runs  more  in 
a horizontal  direction,  and  between  the  fandftone  and  clay- 
porphyry.  Another  vein,  which  is  nearer  to  Machry  Bay  than 
the  other  two,  is  to  be  obferved  running  with  porphyry  on  the 
one  fide,  and  fandftone  on  the  other : it  foon  divides ; one 
branch  penetrating  the  porphyry,  the  other  running  between 
the  fandftone  and  porphyry. 

To  the  W.  of  the  King’s  Cove,  I obferved  great  maffes  of 
green-coloured  pitchftone  fcattered  upon  the  fhore  ; but  I could 
not  difeover  whether  they  belonged  to  the  great  vein  D on  the 
other  fide  of  the  caves,  or  had  been  feparated  from  other  veins 
or  ltrata.  Upon  the  top  of  the  cliffs,  at  the  fame  place,  I ob- 
ferved 


A R R A Nf 


I07 

ierved  a variegated  pitchftone,  which  was  decompofed,  in 
fome  fpecimens,  almoft  to  a brownifh-white  earthy  powder, 
cropping  through  the  grafs ; but  I could  not  difeover  whether 
it  formed  a vein  or  ftratum. 

From  this  to  within  a fhort  didance  of  the  columnar  promon- 
tory of  Drumoodon,  the  cliffs  are  of  fandftone  ; but,  in  fome  pla- 
ces, they  appear  covered  with  a porphyry  : of  this,  however,  I can- 
not fay  any  thing  fatisfaCtory.  I obferved  many  bafaltic  veins 
travelling  this  fandftone  ; and,  upon  examining  the  connection 
of  the  veins  and  ftrata,  I found  the  bafalt  and  fandftone,  at 
their  junction,  in  feveral  places,  intermixed;  and  alfo  the  ba- 
faltic veins,  befides  the  angle  they  form  with  the  horizon,  had. 
a confiderable  inclination  of  themfelves. 

At  a little  diftance  from  the  columnar  promontory,  I ob- 
ferved low,  fhelving  rocks  of  clay-porphyry,  which  extend  be- 
yond the  point  Rue-Varey  on  the  one  hand,  and  feem  to  be 
connected  with  the  porphyry  on  the  other.  The  promontory 
is  a ftriking  objeCt;  is  pretty  high;  and  compofed  of  red-co- 
loured argillaceous  fandftone,  which  i$  covered  by  irregular 
columns  of  a porphyry  which,  in  fome  places,  has  much  refem- 
blance  to  bafalt-porphyry,  in  others*  is  evidently  clay-porphyry* 
This  faCt  is  a prefumptive  proof  that  the  conjecture  I have 

O z made? 
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made,  with  regard  to  the  fituation  of  the  porphyry  of  Glen- 
cloy  and  Corygills,  may  be  true. 

Having  paffed  Rue-Varey,  which  is  the  mod:  weflern  point 
of  Arran,  we  came  to  the  farm  of  Drumoodon,  which  is  fitua- 
ted  upon  the  fea-fhore,  with  a confiderable  fandy  beach  before 
it,  and,  behind,  the  fandflone  cliffs  are  ftill  continued.  Here 
we  find,  refling  upon  die  fandflone,  a curious  fpecies  of  rock, 
having  a tendency  to  fplit  into  columns ; but  of  which  I cannot 
give  a determinate  opinion,  as  I do  not  find  any  defcription,  in 
the  mineralogical  wrorks  I have  confulted,  that  correfponds  with 
it.  I have  marked  it,  in  the  fliort  defcription  that  is  detailed 
in  the  following  chapter,  as  intermediate  between  bafalt  and 
fandflone.  Thefe  cliffs  become  gradually  lower,  and  at  length 
difappear,  being  fucceeded  by  an  extenfive  beach  covered  with 
fragments  of  die  neighbouring  rocks.  After  palling  this  beach, 
which  forms  one  fide  of  the  plain  of  the  Shifkin,  confiderable 
cliffs  now  rife  before  us,  which  are  formed  of  clay-porphyry  of 
confiderable  height,  but  much  fplit  by  the  a<5tion  of  the  wea- 
ther, which  gives  an  indiflindl  idea  of  Gratification,  fimilar  to 
the  granite  obferved  in  the  Cory-Dain,  at  the  head  of  Glen- 
Rofa.  Thefe  cliffs  contain  feveral  caves,  but  none  of  them  are 
pi  any  confiderable  fize ; and  the  fhore  is  covered  with  great 

maffes. 
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mafles,  which  have  been  feparated  from  the  cIliFs  by  the  ac- 
tion of  the  fea  and  weather.  Thefe  maffes  have  a peculiarity 
of  form,  which  character ifes  the  rock  from  which  they  have 
been  feparated.  This  remark  may  appear  fanciful ; but  feve- 
ral  circumftances  lead  me  to  imagine,  that  one  accuflomed  to 
obferve  with  attention  the  debris  upon  the  fea-coafts,  &c.  may 
often  guefs  as  to  the  peculiar  nature  of  the  rocks  themfelves, 
by  obferving  the  fhape  of  the  fragments.  The  whole  {bore,  to 
Tory-Lin,  appears  to  be  compofed  of  clay-porphyry,  and  in 
fome  places  fandftone  is  to  be  obferved,  and  both  are  traverf- 
ed  with  veins  of  bafalt.  I picked  up  fragments  of  dark  leek- 
green-coloured  pitchftone,  in  different  places,  among  the  debris 
of  the  neighbouring  rocks ; but  had  not  leifure  to  determine 
its  fituation.  From  the  Shifkin  to  Tory-Lin, there  is  a to- 
lerable road ; which  is  a rarity  in  this  ifland,  and  extreme- 
ly agreeable  to  the  traveller,  after  having  fcrambled  around 
the  fhore  from  Brodick  Bay.  The  land  now  becomes  lower, 
and  has  more  of  the  rural  appearance  of  the  Lowlands  of 
Scotland : agriculture  is  followed  with  fome  fpirit,  and  even 
many  of  the  fea-beaches  are  cultivated. 

Tory-lin  confifls  of  a few  houfes,  pleafantly  fituated  in  a 

\ 

hollow,  at  a little  diftance  from  the  fea  fhore,  and  furrounded 

with 
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with  fandflone  hills.  In  the  burn  which  runs  by  the  lioufes, 
I obferved  veins  of  bafalt  traverfing  the  fandflone  in  different 
directions,  and  amongfl  the  bowlder  Hones  which  cover  its 
bottom,  fragments  of  a light  blackifh  green-coloured  pitch- 
flone  prefented  themfelves,  fhowing  the  exiftence  of  veins  or 
flrata  of  that  foflil  in  the  neighbourhood.  Upon  the  fhore  a 
curious  fpecies  of  porphyry,  (different  from  wacken-porphyry,) 
makes  its  appearance,  and  feems  to  be  traverfed  with  veins  of 
common  bafalt,  which  are  here  of  very  great  fize. 

On  my  fecond  vifit  to  Arran,  I walked  a-crofs  from  Tory- 
Lin  to  Lamlafh  harbour,  which  gave  me  an  opportunity  of 
obferving  a part  of  the  iflands,  with  which  I was  before  un- 
acquainted. I will  therefore  fhortly  mention  what  occurred 
in  that  route  ; before  proceeding  to  mention  the  very  few  ob- 
fervations  I made  on  the  fouthern  part  of  the  ifland.  After 
leaving  Tory-Lin,  we  afeend  for  fome  time  over  the  ufual. 
red-coloured  argillaceous  fandflone,  it  at.  length  difappears,  and, 
the  higher  grounds  are  formed  of  porphyry.  This  porphyry 
continues  until  we  come  to  the  farm  of  Achariacli,  when  red^ 
coloured  argillaceous  fandflone  is  to  be  obferved  in  the  bot- 
tom of  a burn,  and  is  apparently  travefed  by  a vein  of  white- 
coloured  fandflone.  As  we  proceed  onwards,  we  afeend  foma 
high  grounds,  where  the  porphyry  again  appears,  and  it  now 
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continues  all  the  way  to  the  hills  upon  the  fide  of  Lamlafh 
bay.  Thefe  hills  are  compofed  of  white-coloured  fandflone 
at  the  top,  but  lower  down  of  common  red-coloured  fandflone. 

The  fhore  from  Tory-Lin  to  the  Benin-Head,  the  mofl  fouth- 
ern  part  of  the  ifland,  is  principally  compofed  of  fandflone, 
traverfed  with  veins  of  bafalt,  which  are  fometimes  of  great 
fize,  and  run  in  a great  variety  of  directions.  The  hills  back 
from  the  fhore  appear  to  be  entirely  compofed  of  porphyry*, 
but  are  not  of  any  great  height.  The  whole  country  to  the 

Benin-head  is  confiderably  cultivated,  and  is  here  and  there 
diverfified  with  fmall  villages,  which  give  to  the  whole  a pic- 

turefque  feature,  which  we  have  feldom  an  opportunity  of  ob- 
ferving  in  this  ifland.  At  the  Benin-head,  the  cliffs  are  of 
confiderable  height,  and  are  compofed  of  fandflone,  porphyry, 
and  bafalt.  The  porphyry  and  bafalt  have  a tendency  to  the 
columnar  form,  and  both  are  traverfed  by  bafalt  veins,  which 
are  often  of  a great  fize. 

From  this  to  Whiting  Bay,  the  cliffs  are  low,  formed  of 
fandflone,  and  traverfed  with  bafalt  veins,  which  run  in  a 

great 

* I find  in  my  notes,  that  fienite  is  marked  as  one  of  the  rocks  of  this  part  of 
the  country.  I am  now  fomewhat  doubtful  of  that  faft,  and  will  therefore  leave  it 
as  an  objeft  for  future  enquiry. 
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great  variety  of  directions.  The  hills,  however,  up  from  the 

lliore,  now  change  their  appearance,  prefenting  broad,  bare, 

% 

perpendicular  faces,  fimilar  to  thofe  which  occur  in  all  bafaltic 
countries  ; and  upon  examination,  we  find  them  to  be  com- 
poled  of  various  fpecies  of  bafalt,  * lying  upon  a red-colour- 
ed fandftone,  which  is  intermixed  with  grunerde,  and  a grey 
(hiftofe  clay.  This  bafalt  is  often  columnar,  and  the  perpen- 
dicular crags,  being  fcattered  in  various  directions,  and  often 
rifing  in  groupes  above  each  other,  have  a pleafing  effeCt. 
Near  to  Whiting  bay,  there  are  confiderable  rocks  of  green- 
ftone  of  nearly  the  fame  fpecies  with  that  found  near  Cory- 
gills  ; it  is  not  in  any  confiderable  quantity,  and  appears  to 
be  the  rareft  rock  in  the  ifland. 

At  Whiting  bay,  the  cliffs  difappear,  and  are  not  to  be  ob- 
ferved  until  we  come  to  the  entrance  of  Lamlafh  bay ; in 
their  place  we  have  an  extenfive  beach,  bounded  by  gradu- 
ally rifing  fandftone  hills,  much  traverfed  with  bafaltic  veins.. 
When  the  tide  ebbs,  the  bottom  of  the  bay  exhibits  a molt  a- 
ftonifhing  collection  of  bafaltic  veins,  which  have  been  laid 

bare 

* Stucke,  a German  chemift,  on  breaking  a certain  cellular  bafalt,  found  the 
sells  to  contain  water.  He  analyfed  20  ounces  of  this  water,  and  found  it  ta 
contain  fourteen  and  a half  grains  of  filex.  Stucke  Unterfuch.  119,  Kirwan,  Geo- 
logical Eflays,  p.  218. 
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bare  by  the  a&ion  of  the  fea ; here  they  are  to  be  feen  run- 
ning in  every  dire&ion,  meeting  and  eroding  eacli  other  in  a 
molt  curious  manner  ; in  fhort,  this  is  one  of  the  belt  parts  of 
the  ifland  for  obferving  the  various  erodings,  &c.  of  thefe  lingu- 
lar appearances  *.  At  the  entrance  of  the  bay  of  Lamlalh,  the 
fandftone  forms  conliderable  cliffs,  which  continue  a fhort  way  of 
confiderable  height,  but  are  gradually  lower  as  we  approach  the 
village  of  Lamlalh,  where  there  is  an  extenfive  flat  beach.  Thefe 
cliffs  are  alfo  traverfed  with  veins  of  bafalt,  and  in  fome  places 
a few  hundred  yards  from  the  fhore,  I obferved  many  detach- 
ed maffes  of  green  pitchftone,  indicating  its  exiftence  in  the 
neighbourhood. 

Lamlafh  bay,  which  is  the  beft  harbour  in  the  ifland,  and 
one  of  the  beft  in  the  Firth  of  Clyde,  is  of  a femi-circular 
fhape,  and  is  formed  in  part  by  Holy  ifland  or  the  ifland  of 
Lamlafh,  which  lies  acrofs  it,  leaving  two  entrances,  one  from, 
the  north,  the  other  from  the  fouth,  which  laft  is  always  pre- 

P ferred 


* It  will  be  fomewhat  difficult  to  explain  the  appearance  of  fo  many  veins  in 
fo  fmall  a fpace  of  ground  as  Whiting  bay,  according  to  the  Wernerian  Theory. 
For  furely  had  all  thefe  been  at  one  time  open  fiffures,  the  fandftone  would  not  at 
the  fame  time  have  fupported  itfelf.  Sauffure,  imagines,  that  this  objection  may 
be  removed,  by  fuppofing,  that  thefe  fiffures  were  formed  fucceffively. 
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ferred  by  mariners.  It  is  bounded  upon  the  Arran  fide  by 
hills  of  red  and  white  fandftone,  traverfed  by  bafaltic  veins. 
Upon  the  eaft  fide  of  the  bay,  attempts  have  been  made  to 
difcover  coal,  but  without  fuccefs. 

Lamlalh  or  Holy  ifland,  is  about  three  miles  long,  and  half 
a mile  broad,  precipitous  on  the  eaft,  alfo  confiderably  abrupt 
on  the  weft  fide,  but  the  north  and  fouth  ends  are  low.  It  is 
compofed  of  red-coloured  fandftone,  which  is  in  fome  places 
formed  into  fmall  caves  ; one  is  celebrated  for  being  the  refi- 
dence  of  the  holy  difciple  of  St.  Columba,  St.  Mool-jos, 
or  the  fervant  of  Jefus.  This  fandftone  is  covered  in  ma- 
ny places  with  a fpecies  of  bafalt,  very  fimilar  to  that 
near  Whiting  bay,  and  with  difficulty  diftinguifhable  from 
fandftone.  I have  been  very  much  at  a lofs  with  regard  to 
the  particular  denomination  to  be  given  to  this  rock;  and  I 
muft  ftill  remain  in  doubt  f.  It  forms  in  many  places  regular 
columns,  generally  lix-fided,  which  rife  range  above  range,  giv- 
ing, a faint  idea  of  the  ftupendous  .fcenery  of  Staffa  or  Bo-fhe- 

la. 

y Sauflurc  mentions  a bafalt  much  rcfembling  fandftone,  having  a prifmatic 
-.homboidal  form,  and  containing  hornblende  cryftals.  Obfervations  fur  les 

Collines  du  Brifgau — Journal  de  Phyftque,  An  Deuxieme,  p.  329 Nay, 

even  fandftone  has  been  found  columnar  : thus  the  columnar  boulaftein,  found 
in  Iceland,  is  a fandftone. — F-ggert  Oiafsen  Reifc  durch  Iceland. 
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la.  Upon  the  weft  ftde,  the  columns  are  of  greater  fize  than 
upon  the  eaft,  and  the  fame  matter  appears  to  form  the  fum- 
mit  of  the  ifland,  which  is  reckoned  about  feven  hundred  feet 
high.  Upon  the  fouth-eaft  part  of  the  ifland,  I obferved  a 
rock  principally  formed  of  cryftals  of  hornblende,  which  is 
in  fome  places  traverfed  by  bafalt  veins*,  and  alfo  ftratified 
with  the  common  fandftone  ; and  towards  the  fouth-weft  ex- 
tremity, bafalt  veins  are  feen  traverfing  the  fandftone,. 
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* This  bafalt  has  a very  great  fpecific  gravity,  owing  to  its  being  abundant  in 


iron. 
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CHAP.  VIII. 

Dcfcription  of  the  Foffils , occurring  in  the  preceding  Chapter. 

PITC.HSTONE — From  For  more. 

TT  HE  following  feries  of  foffils  affords  us  a curious  exam- 
ple of  the  gradations,  which  we  often  obferve  between  the 
different  kinds  of  rock.  Thefe  gradations  were  either  over- 
looked, or  but  vaguely  underftood,  until  the  time  of  Werner, 
who  by  the  beautiful  difcovery  he  made  in  thus  tracing  the 
fteps  of  nature,  attracted  the  attention  of  mineralogifts.  An  e- 
minent  mineralogift  of  our  own  country,  has  made  great  pro- 
grefs  in  this  interefting  enquiry,  and  it  is  to  be  hoped,  he 
will  foon  gratify  us  with  the  refult  of  his  labours. 
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No.  I. 

Pitch  stone — -from  the  great  vehi  D. 

Colour.  Brownifh. 

Luftre.  Little  glancing,  and  greafy. 

T’ranfparency . None. 

Frafture.  Uneven,  approaching  the  fplintery. 

Hardnefs . Gives  a few  fparks  with  fteel. 

Quartz,  and  a reddifh  fubftance  like  garnet  is  difperfed 
through  it. 


N°  II. 

PlTCHSTONE  pajfng  to  Hornjlone . 

Colour.  Light  wax  yellow,  yellowifh  green,  weak  reddiih 
brown. 

Lujlre . None. 

Tranfparency v None. 

Fracture.  Even,  fplintery,  fometimes  uneven. 

Hardnefs.  Hardly  touched  by  the  knife. 

Smell.  Gives  a ftrong  earthy  fmell  when  breathed  on. 
Fufibility.  At  55?  was  covered  with  a flight  enamel ; at  69° 

became 


II? 
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became  white,  flightly  foftened,  and  was  then  fomewhat  po- 
rous. A fragment  from  a fix-fided  column  foftened  at  8i°,  and 
at  1 1 8 ° a compaft  brown  vitreous  mafs  was  formed,  which 
had  interfperfed  white  grains. 

By  decompofition  it  acquires  a white,  and  in  fome  varieties 
a brick-red  colour.  It  has  difperfed  through  it  cryftallifed 
and  amorphous  quartz,  chalcedony,  a very  few  cryftals  of  white 
felfpar,  calcareous  fpar,  and  alfo  minute  dark  leek-green-co- 
loured cryftals,  probably  pitchftone. 

% 

N°  III. 

FoJJil  which  appears  pretty  nearly  of  the  nature  of  Hornfone , or 
rather  verging  a little  to  Quartz — from  the  f ratulum  B. 

Colour.  Pale  blackifli  brown ; or,  dark  grey,  approaching  to 

¥ 

black. 

Lufre . Very  little  glancing. 

T ranfparency.  A very  flight  degree  at  the  edges.- 
Fra&ure.  More  or  lefs  fine  fplintery,  and  very  compatft. 
Hardnefs . Gives  fire  plentifully  with  fteel. 

Pieces  of  quartz  are  difperfed  through  it,  as  in  the  former; 
and  a few  cryftals  of  felfpar  now  and  then  occur. 

Ne 
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N°  IV. 

fojjil  JIM  more  nearly  approaching  to  Quartz,  which  is  intermixed 
with  the  green  pitchjlone  of  the  great  vein  D. 

This  fpecies  of  rock  differs  little  in  colour  from  the  prece- 
ding; but  has  more  luftre  and  tranfparency,  and  is  a little 
harder.  It  acquires  a white  cruft  by  the  a<5tion  of  the  weather. 
It  has  alfo,  interfperfed,  cryftals  of  quartz. 

OBSERVATIONS. 

Thefe  different  gradations  are  all  to  be  obferved  in  the  fame 
vein,  and  appear  to  graduate  or  pafs  into  each  other.  Thus, 
the  firft,  or  brownifh-coloured  pitchftone,  by  its  little  luftre, 
feems  verging  to  the  fecond ; and,  in  reality,  we  often  obferve, 
in  the  fame  fpecimens,  the  one  paffing  into  the  other.  The 
pitchftone-hornftone  fubftanee,  N°  II.  as  its  name  implies,  has 
partly  the  character  of  the  pitchftone,  and  partly  that  of  horn- 
ftone.  The  degree  of  fufibility  intimates  that  it  is  fenfibly  dif- 
ferent from  the  pitchftone,  yet  not  fufficiently  refraftory  for 
hornftone.  Klaproth  found  a fubftanee  of  this  kind  fufible  ; 
and  Mr.  Kirwan  mentions  a greenifh-white  hornftone,  from 
Lorraine,  which,  from  its  being  fufible,  feems  analagous  to  this. 

We 


/ 


120 


ARRAN. 


We  are  fometimes  fo  lucky  as  to  find  fpecimens  where  the 
fecond  pafles  into  the  third ; and  often  we  obferve  the  third 
palling  to  the  fourth. 

Thefe  four  kinds  of  rock,  then,  prefent  to  us  a complete 
gradation  from  pitchftone  to  hornltone ; and  we  have  a few 
fteps  towards  quartz.  In  other  countries,  we  have  accounts 
of  nearly  fimilar  appearances ; and  thefe  I may  Ihortly  men- 
tion, as  they  will  add  frelh  intereft  to  the  detail  we  have  now 
given.  Reufs  informs  us,  that  he  obferved  pitchftone  palling, 
by  various  ftages,  to  hornftone,  at  Garfeback,  near  Meiffen  ** 
Efthner  remarks,  that  the  Saxon  pitchftone  pafles  fometimes  to 
hornftone  f.  and  Mr.  Kirwan,  in  his  Elements  of  Mineralogy, 
obferves  that  it  pafles  to  hornftone. 

CLAY  PORPHYRY,  •when  pafftng  to  hornJiotK — Tormore.. 

Colour.  Greyifh. 

Lujlre.  None. 

1 Tran - 

* Sammlung  Naturhiftorifcher  Aufsatze,  &c.  von  Franz,  Ambros  Reals, 
§ 362* 

f Ellhner,  Mineralogie,  B.  ii.  § 445. 
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T ranfparcncy.  A little  at  the  edges. 

Fratturc.  Even,  palling  to  the  fine  fplintery. 

Hardnefs,  Gives  a few  fparks  with  fteel. 

It  contains,  immerfed  in  the  bafts,  cryftals  of  common  red 
felfpar,  and  white  felfpar  approaching  adularia.  The  cryftals 
are  of  conftderable  hze ; and  this  is  one  of  the  principal  di- 
ftincftions  between  this  fpecies  and  fome  of  thofe  found  in 
Glencloy.  It  decompofes,  in  the  form  of  a brick-red  cruft,  ft- 
inilar  to  fome  of  the  ftones  which  are  intermediate  between 
pitchftone  and  hornftone. 

In  other  fpecimens,  the  porphyry,  as  it  comes  in  contact 
with  the  veins  of  bafalt,  has  a bafe  conftderably  refembling  it ; 
and  at  the  columnar  promontory  of  Drumodoon,  the  fpeci- 
mens often  cannot  be  diftinguifhed  from  what  is  called  trap- 
porphyry. 


A fubfance  hitermediate  between  fandjione  and  wacken , having  a 
tendency  to  the  columnar  form-*-Farm  of  Drumoodon . 


cl 


Colour,  Yellowifh. 
Lufre.  None, 
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Tratifparency.  None. — It  feels  much  like  a fandftone. 

• Frafture.  Even  earthy,  with  the  appearance  of  rounded  con- 
cretions. 

'Hardjiefs.  Gives  a few  fparks  with  Heel : but  it  contains  con- 
fufed  fragments  of  quartz,  which  may  have  been  the  caufe 
of  this. — Emits  a ftrong  earthy  fmell,  when  breathed  upon  *• 

Fufibility . Melted  at  79  °. 

0 * • . • 

OBSER- 


* Lampadius  has  difcovered  that  hornblende  contains  charcoal  diffufed  thro* 

• . - • v ...  . , r 1 ' . r ’ > • 

itj  and  Mr.  Kirwan  has  fliown  that  fome  fpecies  of  pitchftone  contain  it.  It  is 
conjectured  that  it  may  exift  in  other  foffils,  and  caufe  the  peculiar  earthy  fmell 
which  we  perceive  by  breathing  upon  them. 


OBSERVATIONS  TO  BE  MADE, 


FOR  THE  FARTHER  ELUCIDATION  OF  THE 

MINERALOGICAL  HISTORY  OF  ARRAN. 


VEINS. 

I.  TT  O examine  the  bafalt,  wacken,  and  pitchdone  veins, 
(which  occur  in  fo  many  parts  of  the  ifland,)  with  a view  to 

difcover  if  they  be  Jlr citified.  We  fhould  defcribe  accurately 

# 

the  difpofition  of  the  dratulse  of  fuch  veins,  as  it  will  enable  us 
to  determine  their  relative  antiquity;  thus,  according  to  Wer- 
ner, the  parts  neared  the  iides  of  a vein  are  the  mod  antient, 
thofe  in  the  middle  the  mod  modern,  and  the  intermediate  of 
a middle  age. 

II.  In  the  examination  'of  veins,  it  will  be  of  confe- 
quence  to  obferve  how  they  crofs  each  other ; which,  Mr. 

Werner 
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Werner  remarks,  will  enable  us  to  determine  their  rela- 
tive  antiquity : thus,  if  two  veins  crofs  each  other,  the 
moft  modern  is  that  which  erodes  the  other ; and,  of  two 
veins,  the  one  which  interrupts  or  flops  the  other  is  the 
moft  antient. 

III.  To  examine  carefully  the  country  in  the  vicinity  of 
veins,  fo  as  to  determine  if  there  be  any  beds  of  a matter  fi- 
milar  to  that  which  fills  the  veins.  It  follows,  from  Mr. 
Werner’s  theory,  that  we  fhould  generally  obferve  fuch  ap- 
pearances. 

IV.  To  examine  if  the  fides  of  the  veins  be  more  or  lefs 
hard;  where  in  conta<5l  with  the  granite,  micaceous  fhiflus, 
porphyry,  fienite,  or  fandflone. 

V.  To  examine  the  bafalt,  and  other  veins,  with  a view 
to  obferve  whether  they  contain  petrifa&ions,  or  even  wood 
unaltered  j alfo,  if  they  contain  boulder  flones. 


STRATA. 
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STRATA. 

VI.  To  determine  the  diredlion  and  inclination  of  all 
the  flrata  throughout  the  ifland ; fo  as  to  know  whether 
they  have  much  the  fame  general  arrangement,  and  if  they 
are  frequently  lituated  in  a fimilar  manner  with  the  flrata  at 
the  mouth  of  Loch-Ranza. 

• r , « ' r " . . 

VII.  To  examine  particularly  the  flrata  of  fienite  ; fo  as  to- 
difcover  its  connexion  with  the  granite,  porphyry  and  mi- 
caceous^fhiflus. 

VIII.  In  examining  the  great  glens,  as  Glen-Rofa,  Sa«< 
nicks,  &c.  it  will  be  of  confequence  to  examine  very  particu- 
larly as  to  the  difpofition  of  the  granite  in  flrata  ; thus  either  to 
confirm  or  refute  the  obfervations  on  the  flratification  of  the 
granite. 

IX.  To  difcover  whether  the  porphyry,  which  is  ob~ 
ferved  among  the  granite  mountains,  be  difpofed  in  veins 
or  flrata.. 

X.  To 
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X.  To  endeavour  to  difcover  the  fituation  of  the  horn- 
blende and  paliopetre  which  is  obferved  in  blocks  at  the  en- 
trance of  Glen-Rofa. 

XI.  In  traverfing  the  hills  of  micaceous  fhiftus,  to  be  care- 
ful in  obferving  if  any  rocks  of  trap  formation  occur  in 
Jirata . 

XII.  To  determine  the  pofition  of  the  breccia,  with  regard 
to  the  other  rocks,  at  the  head  of  Glencloy*;  and  alfo,  to 
examine,  more  particularly,  the  extent  and  pofition  of  the  brec- 
cia of  South  Glen-Sanicks. 

XIII.  To  examine  very  particularly  the  appearance  of  the 
granite,  at  its  jundlion  with  the  micaceous  fliiftus  and  ardefia, 
in  different  parts  of  the  ifland.  In  this  inveftigation  it  will  be 
neceffary  to  obferve,  i.  If  the  fhiftus,  where  in  immediate  con- 
tact with  the  granite,  be  not  harder  than  it  is  at  a diftance. 
2.  If  veins  of  granite  are  to  be  obferved  ftretching  from  the 
granite,  and  traverfing  the  fhiftus.  3.  If  the  granite  veins  have 
the  fame  grain  with  that  of  the  granite  of  the  neighbouring 
mountains.  4.  If  the  granite  and  fhiftus  be  irregularly  inter- 
mixed at  their  juntftion.  5.  If  the  granite  and  fliiftus  ever 

alternate 
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alternate  with  each  other.  This  Werner  confiders  as  a rare  ap- 
pearance. I have  not  obferved  it  in  Arran.  6.  If  the  mica- 
ceous fhiftus,  where  it  covers  the  granite,  can  be  obferved 
gradually  changing  its  character,  and  at  laft,  where  in  junc- 
tion with  the  granite,  not  diftinguifhable  from  it : a fadl 
which  has  been  obferved  in  other  countries,  and  demon- 
ftrative  of  the  granite  and  Ihiftus  being  formed  nearly  at  the 
fame  time* 


BUTE, 
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CHAP.  IX. 

a Midi 

Outline  of  the  Mineralogy  of  the  If  and  of  Bute ; with  Obfer- 
vations  upon  the  Formation  of  the  Bed  of  the  Clyde , aud  an 

• Account  of  the  Route  from  Bute  to  the  If  and  of  Jura. 

T HIS  ifland  is  about  eighteen  miles  long ; and  the  broadeft 
part,  extending  from  eafl  to  weft,  is  five  miles.  It  is  feven 
miles  diftant  from  the  ifland  of  Arran ; but  is  feparated  from 
the  diftri<5l  of  Cowal  by  a channel  which  is  only  about  half 
a mile  broad,  and,  in  fome  places,  fixteen  fathoms  deep.  To- 
wards the  north  end  it  rifes  into  hills  of  confiderable  height ; 
but  thefe  are  neither  fufficiently  high  nor  extenfive  to  afford 
fcenes  fo  fublime  as  thofe  which  chara6terife  the  moun- 
tains of  Arran.  The  fouthern  part  of  the  ifland  is,  in  general, 
(excepting  at  its  moft  fouthern  extremity,)  low,  well  cultivated, 

and,  in  feveral  places,  beautifully  ornamented  with  wood,  par- 
ticularly 
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ticularly  near  to  Mount-Stewart,  the  charming  feat  of  the 
Marquis  of  Bute.  Although  this  ifland  be  deftitute  of  fine 
mountainous  fcenery ; yet,  the  extenfive  cultivation,  and  the 
general  appearance  of  buttle  and  life,  form  a ftriking  contraft 
to  the  lone  wattes  of  the  ifland  of  Arran. 

Rothefay,  the  only  town  in  the  ifland,  is  pleafantly  fltuated 
upon  the  fliore  of  a conflderable  bay  of  the  fame  name.  It  is 
principally  fupported  by  the  herring  fifliery,  and  a very  confl- 
derable cotton  manufactory. 

The  ifland  feems  to  be  traverfed  by  three  irregular  vallies, 
which  run  from  eaft  to  weft.  One  erodes  the  ifland  at  the 

town  of  Rothefay  ; the  fecond  at  Kaimes  Cattle,  in  the  north ; 

/ 

and  the  other  at  Cil-Chattan,  in  the  fouthern  part  of  the 
ifland. 

The  mineralogy  of  this  ifland,  fo  far  as  I examined  it,  does 
not  appear  to  be  particularly  interefting : but  a clofer  invefti- 
gation  may  difeover  many  things  which  efcaped  my  notice ; 
as  I examined  it  in  very  unfavourable  weather,  and,  befides, 
had  the  misfortune  to  lofe  the  fpecimens  I had  collected. 

R The 
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The  whole  of  the  ifland  to  the  north  of  Rothefay  is  compo- 
fed  of  primitive  rock,  which  rifes  into  confiderable  hills  about 
Kaimes  Caftle,  the  feat  of  Lord  Bannatyne.  This  half  of  the 
ifland  is  pretty  nearly  furrounded  by  the  neighbouring  land  of 
Cowal,  fo  that  the  fea  can  have  little  power  over  its  fhores, 
which  are  indeed  very  low  ; but  the  narrow  channel,  as  I have 
already  remarked,  is  very  deep.  The  ftrata,  in  general,  are, 
micaceous  fhiftus,  ardefia,  and  fhiftofe  talc  ; and  they  alter- 
nate, and  pafs  into  each  other.  Sometimes  we  alfo  obferve 
chlorite  ; which  is  either  maflive,  or  forms  a fpecies  of  flate ; 
and  not  unoften  I remarked  quartz,  more  or  lefs  penetrated 
with  the  chlorite,  forming  a dark-green-coloured  ftone,  fimilar 
to  that  I found  in  Arran.  In  feveral  places  confiderable  veins 
of  quartz  are  feen,  traveling  the  ftrata  in  different  directions ; 
and  fometimes  they  exhibit  curious  phenomena.  I obferved 
upon  the  fea-fhore,  about  a mile  and  a half  fouth  of  Kilmi- 
chael  ferry,  a vein  of  quartz  which  deferves  to  be  particularly 
noticed.  As  it  rifes  from  the  fea,  it  is  very  narrow ; but  it 
foon  becomes  wider,  and  then  divides  into  feveral  confidera- 
ble branches,  which  traverfe  the  ftrata  in  different  directions. 
One  of  thefe  branches  prefents  an  appearance  fimilar  to  that 
obferved  in  Glenrofa,  in  the  ifland  of  Arran,  and  defcribed  at 
pages  38,  39.  This  branch,  having  traverfed  the  ftrata  for  feveral 
feet,  is  interrupted  by  a mafs  of  micaceous  fhiftus ; but  it  a- 
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gain  appears  at  a little  diftance,  and  ftill  in  its  former  direction. 
MalTes  of  micaceous  fhiftus  are  alfo  to  be  obferved  in  the 
midft  of  the  quartz  vein.  The  appearance  of  a mafs  of  mica- 
ceous fhiftus,  which  is  a fufible  ftone  when  compared  with 
quartz,  in  the  midft  of  a quartz  vein,  muft  be  confidered  as 
decifive  againft  the  theory  of  Dr.  Hutton : for  it  is  impoflible 
to  fuppofe  that  it  fliould  remain  unaltered  in  a heat  capable  of 
melting  quartz,  or  keeping  it  in  a foft  ftate. 

The  bafaltic  veins,  which  occur  fo  often  in  Arran,  are  alfo 
pretty  common  in  this  ifland,  and  are  found  from  two  to 
ten  feet  wide,  traverfing  the  primitive  ftrata  in  various  di- 
rections j and  I even  noticed  them  upon  the  top  of  the  high- 
eft  hills. 

Near  to  Lord  Bannatyne’s  caftle  there  are  feveral  date  quar- 
ries, which  have  been  worked  for  fome  time,  and  are  ftill  con- 
tinued. Thefe  flates,  however,  are  not  fo  much  ufed  as  thofc 
from  Eafdaie,  which  are,  even  here,  preferred  for  economical 
purpofes.  In  fome  parts  of  Germany,  as  at  Ruhla  *,  they  em- 
ploy a compad  micaceous  fhiftus  for  the  roofing  of  houfes  ; 
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and  it  is  preferred  to  fome  kinds  of  ardefia,  from  its  great  du- 
rability. Probably  fome  fpecies  of  micaceous  fhiftus,  equally 
ufeful  with  that  ufed  in  Germany,  may  be  found  among  the 
hills  in  the  northern  parts  of  the  ifland.  Mr.  May,  the  cham- 
berlain of  Bute,  informed  me,  that  trials  had  been  made  for 
lead  in  the  northern  parts  of  the  ifland,  but  without  fuccefs. 
This  I reckon  no  fatisfactory  proof  that  lead  is  not  to  be  found 
in  the  ifland ; as,  in  all  probability,  the  perfons,  employed  to 
make  the  trials,  were  but  little  verfed  in  the  bufinefs. 

The  north  fide  of  Rothefay  bay  is  entirely  compofed  of  pri- 
mitive rock,  fo  is  alfo  the  north  fide  of  Scalpa  bay,  which  is 
fituated  upon  the  weft  fide  of  the  ifland,  and  nearly  oppofite  to 
Rothefay  ; but  the  fouth  fides  of  thefe  bays  are  compofed  of 
red  argillaceous  fandftone,  and  fandftone  breccia.  The  junc- 
tion of  thefe  primary  and  fecondary  ftrata,  is  therefore  to  be 
looked  for  in  thefe  bays. 

The  country  between  Rothefay  and  Cil-Chattan  bay  ; which 
is  the  loweft,  molt  beautiful,  and  belt  cultivated  part  of  the 
ifland  • is  compofed  of  ftrata  of  red  argillaceous  fandftone,  and 
fandftone  breccia,  alternating  with  each  other,  and  both  are 
traverfed  with  bafaltic  veins.  Upon  the  fhores,  on  both  fides 
of  this  part  of  the  ifland,  there  are  inland  cliffs,  fimilar  to  thofe 
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near  the  north  end  of  Arran,  and  in  feveral  places  we  remark- 
ed banks  of  coral  and  fea  fhells  *,  confiderably  above  the  high 
water  mark.  Thefe  appearances,  as  well  as  thofe  that  occur 
in  Arran,  are  proofs  of  the  land  gaining  on  the  fea. 

From  Cil-chattan  bay,  to  the  fouthern  extremity  of  the  ifland. 
called  Gurroch-head,  the  face  of  the  country  is  much  altered  ; 
it  now  becomes  nearly  as  high  as  in  the  north  end,  riling  into 
irregular  hills  with  abrupt  perpendicular  crags,  that  are  al- 
moft  charadleriflic  of  a bafaltic  country.  From  the  little  op- 

o 

portunity  I had  of  obferving  this  part  of  the  ifland,  I can  only 
fay  in  general  that  it  is  compofed  of  argillaceous  fandftone, 
flratified  with  bafalt,  and  traverfed  by  bafaltic  veins.  The 
bafalt  is  fometimes  columnar,  and  frequently  contains  much 
hornblende.  I was  told  that  lime  had  been  found  in  this  pare- 
of  the  ifland. 


GENERAL. 

* Thefe  banks  are  ufually  made  of  the  Millepora  polymorpha,  of  which  there 
are  many  curious  varieties. 
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general  OBSERVATIONS  ON  THE  CLYDE. 

Having  now  finifhed  the  outline  of  the  mineralogy  of  the' 
illands  in  the  Clyde,  I fhall  make  a few  obfervations  upon  the 
mode  which  nature  appears  to  have  followed  in  the  forma- 
tion of  the  bed  of  the  river,  the  rocks  and  iflands. 

r • • * 

The  appearance  of  iflands  in  any  quarter  of  the  globe,  na- 
turally fuggefts  to  the  mind,  the  idea  of  fome  powerful  agent 

• 

which  has  convulfed  and  broken  the  folid  land,  and  formed 
it  into  detached  mafles.  This  opinion  is  not  fanciful,  for  ap- 
pearances, in  many  countries,  fhow  us,  that  the  greater  num- 
ber of  iflands  have  been  formerly  joined  together,  and  mult 
have  conftituted  part  of  the  adjacent  continent.  Thus,  if  we 
examine  the  rocks  upon  the  oppoflte  fldes  of  the  Clyde,  we 
fhall  find  a great  fimilarity  in  their  nature,  i.  At  Campbel- 
town, which  is  only  a few  miles  from  the  extremity  of  the 
ifthmus  of  Cantyre,  we  obferve  a fmall  portion  of  fecondary 
ftrata,  which  correfponds  to  that  upon  the  oppoflte  coaft  of 
Ayrfhire.  2.  The  rocks  upon  the  north  and  fouth  ends  of  the 
ifland  of  Arran  correfpond  exactly  with  the  ftrata  upon  the 
north  and  fouth  fldes  of  the  Clyde.  3.  The  north  end  of 
Bute  is  compcfed  of  a fimilar  rock  with  that  of  Cowal,  and 
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the  fouthern  extremity  is  compofed  of  the  fame  rock  with  the 
Cumbray  iflands,  and  thefe  are  of  the  fame  rock  with  that  of  the 
Largs,  which  is  on  the  fouth  bank  of  the  river.  Thefe  fads 
would  feem  to  indicate,  that  the  oppofite  banks  of  the  Clyde 
were  at  one  time  joined  together,  forming  a very  confiderable 
extent  of  folid  land.  If  this  be  admitted,  (and  there  feems 
little  doubt  of  its  truth,)  we  muft  now  endeavour  to  difco- 
ver  what  means  were  employed  to  break  down  the  land,- 

Philofophers  in  their  fpeculations  on  this  fubjed,  have  ge- 
nerally mentioned  two  agents,  which  they  imagine  have 
produced  thefe  ftriking  and  awful  phenomena ; thefe  are  the 
waves  of  the  ocean,  and  earthquakes.  The  firft  opinion 
has  been  ftrenuoufly  contended  for  by  the  late  Dr.  Hut- 
ton, who  affirms,  that  all  bays,  peninfulas,  iflands,  &c.  have 
been  formed  by  the  long  continued  adion  of  the  waves 
of  the  ocean.  This  fpeculation  at  firft  fight  feems  very  plau- 
iible,  but  a more  attentive  confideration  difcovers  to  us  a very 
exaggerated  account  of  a comparatively  partial  operation  ; and 
this  is  indeed  pretty  evident  from  the  following  fads.  The 
channel  between  Italy  and  Sicily,  is  nearly  the  fame  to  day,  as  in 
the  time  of  the  Romans.  The  ifthmus  of  Corinth  has  not  been 
vifibly  altered  for  upwards  of  2000  years.  Scylla,  of  which 
Homer  has  given  a corred  defcription,  is  now  nearly  in  the 

fame  • 


fame  ftate  as  when  lie  wrote  *.  The  ruins  of  Beritta,  the 
favourite  feat  of  Auguftus,  are  ftill  to  be  obferved  in  their  ori- 
ginal fituation,  upon  the  bank  of  the  fea,  and  fo  fituated,  as 
to  be  out  of  the  reach  of  the  waves  J.  Ancona  built  by  the 
Syracufians,  is  ftill  by  the  fea  fhore  j\  Here,  then,  we  have 
inftances  of  the  land  refilling  the  powerful  waves  of  the  Medi- 
terranean for  upwards  of  three  thoufand  years. 

Dr.  Hutton  who  was  aware  of  fome  of  thefe  facls,  remarks, 
that  “ Our  land  is  wafted  by  the  fea ; and  there  is  alfo  a na- 
“ rural  progrefs  to  be  obferved,  which  naturally  takes  place 
“ on  this  occafion  ; for  the  coaft  is  found  varioully  indented, 
“ that  is  to  fay,  more  or  lefs,  according  as  the  land  is  expofed 
**  to  this  wafting  and  wearing  operation  of  the  fea,  and  accor- 
“ ding  as  the  wafted  land  is  compofed  of  parts  refilling,  with 
“ different  degrees  of  power,  the  deftroying  caufe.  The  land, 
“ thus  being  worn  and  wafted  away,  forms  here  and  there 
“ peninfulas,  which  are  the  more  durable  portions  of  that 
“ which  had  been  deftroyed  around ; and  thefe  remaining 
“ portions  are  ftill  connedled  with  the  mainland,  of  which 
“ they  at  prefent  form  a part. 

“ But 

* Spallanzani’s  travells  through  Sicily,  vol.  4.p.  172. 

% Maundrell’s  travells  from  Aleppo  to  Jerufalem  ill  1669,  8cc. 

f Maundrell,  ibid. 
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« But  tliofe  promontories  and  peninfnlas  are  gradually  de- 
tached  from  the  mainland,  in  thus  forming  iflands,  which 
« are  but  little  removed  from  the  land.  An  example  of  this 
u we  have  in  Anglefey,  which  is  but  one  degree  removed  from 
“ the  date  of  being  a promontory.  Thefe  iflands  again,  in 
“ being  fubdivided,  are  converted  into  barren  rocks  ; which 
“ point  out  to  us  the  courfe  in  which  the  loft  or  wafted  land 
“ upon  the  coaft  had  formerly  exifted. 

44  To  be  finished  of  this,  let  us  but  look  upon  the  weftern 
“ coaft  of  Scotland,  from  the  iflands  of  St  Kilda  to  Galloway, 
“ on  the  one  fide,  and  to  Shetland  on  the  other  ; in  this  trad, 
**•  we  have  every  teftimony  for  the  truth  of  the  dodrine  that 
44  is  confident  with  the  nature  of  the  fubjed.  The  progrefs 
44  of  things  is  too  flow  to  admit  of  any  evidence  drawn  imme- 
44  diately  from  obfervation  ; but  every  other  proof  is  at  hand  ; 
“ every  appearance  correfponds  with  the  theory  ; and  of  every 
44  ftep  in  the  progrefs,  from,  a continent  of  high  land,  to  the 
44  point  of  a rock  funk  below  the  furface  of  the  fea,  abundant 
44  examples  may  be  found.  We  do  not  fee  the  beginning  and 
44  ending  of  any  one  ifland,  or  piece  of  country  ; becaufe  the 
44  operation  is  only  accompliflied  in  the  courfe  of  time,  and  the 
44  experience  of  man  is  only  in  the  prefent  moment.  But  man 
has  fcience  and  reafon,  in  order  to  underftand  what  has  al- 
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“ ready  been  from  what  appears  ; and  we  have  but  to  open 
“ our  eyes  and  fee  all  the  ftages  of  the  operation,  although  not 
“ in  one  individual  objedt.  Now,  where  the  nature  of  things 
M will  not  admit  of  having  all  and  every  ftep  of  the  progrefs 
“ to  be  perceived  in  one  objecl,  an  indefinite  progreflion  in 
“ the  various  dates  of  different  objedts,  fhowing  the  feries  or 
“ gradation  from  a continent  to  a rock,  muff  form  a proof  in. 
“ which  no  deficiency  will  be  found 

This  is  very  probably  a corredt  delineation  of  the  mode 
which  nature  follows  in  altering  the  land,  in  fome  few  in- 
flances  ; but  it  cannot  be  general,  as  it  would  give  an  age  to  the 
world  quite  inconfiflent  with  the  Hebrew  chronology ; we 
mull  therefore  confider  it  as  untenable.  It  may  be  reckoned 
‘tinphilofophical  thus  to  fhelter  ourfelves  under  the  cover  of 
what  has  been,  by  fome,  confidered  a traditional  tale ; -when 
fadls  and  reafoning  fhould  decide  the  truth  of  the  argument. 

I am  by  no  means  of  this  opinion,  and  however  unfafhionable 
it  may  appear,  I am  firmly  perfuaded,  that  any  chain  of  reafon- 
ing, that  does  not  coincide  with  that  chronology,  is  falfe.  As 
I have  now  proved  the  infufEciency  of  this  theory,  I might 
proceed  to  confider  the  other  j yet  to  prevent  the  fceptical, 
from  the  ufe  of  any  undue  argument,  I will  endeavour  to  fhow, 
that  allowing  Dr.  Hutton’s  obfervations  to  be  corredl,  they  wiH 

he 
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be  found  quite  infufficient  to  explain  the  breaking  of  the  land 
of  the  Clyde,  &c.  From  the  account  I have  already  given  of 
the  nature  of  the  flrata  upon  both  fides  of  the  Clyde,  it  is  evi- 
dent, that  the  ocean,  in  its  fuppofed  action,  has  broken  down 
the  hard  primary  flrata,  in  preference  to  the  fofter  fecondary 
flrata  ; a fa£l  which  ftrongly  indicates  the  agency  of  fome 
other  power  than  the  fea.  Thus  we  find  a confiderable  por- 
tion of  the  primary  flrata  carried  away  from  the  north  end  of 
Arran,  and  Bute,  while  the  fecondary  and  fofter  flrata  at  the 
oppofite  ends  of  thefe  iflands,  with  the  fandflone  ifles  the  Cum- 
brays,  ftand  in  the  middle  of  the  Firth,  defying  the  rage  of 
the  waves.  Further,  if  we  look  at  the  map,  we  will  find  that 
all  the  arms  of  the  fea  which  are  connected  with  the  Clyde, 
in  place  of  being  fituated  in  the  fecondary  flrata,  upon  the 
fouth  bank  of  the  river,  are  only  in  the  north  fide  travelling 
a mountanious  country  which  is  entirely  compofed  of  hard 
primitive  rock.  The  great  depth  of  thefe  lochs  or  arms  of 
the  fea  is  very  decifive  againfl  Dr.  Flutton’s  explanation. 
Loch  Fyne,  at  its  upper  extremity,  nearly  oppofite  to  Inveraray, 
is  about  60  fathoms  deep  : Loch  Strevin,  a fmall  arm  of  the 
Clyde,  almoft  inclofed  at  its  entrance  by  the  ifland  of  Bute,  is 
yet  38  fathoms  deep:  Loch  Goyle,  fituated  further  up  the 
Clyde,  is,  at  its  upper  extremity,  where  it  is  not  a mile  broad, 
about  37  fathoms  deep  : and  Loch  Long,  near  its  head,  is  28 
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fathoms  deep.  Thefe  lochs  are  far  removed  from  any  viol- 
ent adtion  of  the  fea,  or  of  currents  ; fo  that  it  is  impoffible 
that  they  could  have  been  formed  as  Dr.  Hutton  conjectures, 
allowing  millions  of  ages  for  the  purpofe. 

The  other  opinion  which  we  have  mentioned,  viz.  “ that  the 
land  has  been  often  fubmerged  and  broken  by  earthquakes,” 
feems  to  afford  us  a lefs  improbable  explanation  of  the  prefent 
Hate  of  the  Clyde,  than  that  advanced  by  Dr.  Hutton.  The  fre- 
quent occurrence  of  earthquakes,  in  the  different  quarters  of  the 
globe,  affords  us  numerous  inftances  of  the  fubmergence  and 
breaking  of  the  land : yet  we  are  acquainted  with  none  fo  ex- 
tenfive  as  that  of  the  Clyde.  This,  however,  is  of  little  impor- 
tance ; as  it  is  not  improbable,  that  thefe  cataftrophes  were 
more  frequent  at  a former  period,  than  now.  It  would  extend 
thefe  obfervations  to  a great  length,  were  I to  enter  into  a de- 
tail of  all  the  effedls  of  earthquakes  ; I {hall  therefore  only  fe- 
ledt  a few  fadls  as  illuftrative  of  the  prefent  opinion.  In  1692, 
when  the  town  of  Port-Royal,  in  Jamaica,  was  deftroyed  by 
a dreadful  earthquake,  vafl  maffes  of  land  were  funk  far  be- 
neath the  level  of  the  fea,  and  mountains  of  confiderable  ex- 
tent funk  down,  leaving  in  their  place  extenfive  lakes.  In 
1693,  the  ifland  of  Forca  difappeared,  being  fwallowed  up  by 
the  ocean  during  a tremenduous  earthquake.  In  1678,  there 
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was  a great  inundation  in  Gafcony,  caufcd  by  the  finking  of 
a part  of  the  Pyrenees : the  mountains  having  displaced  the 
waters,  which  exift  in  the  cavities  that  are  contained  in  the 
bowels  of  the  earth.  In  the  late  moft  awful  earthquakes  that 
have  ravaged  Peru,  large  mountains  have  been  divided  into 
two  parts  and  feparated ; others  funk  down,  when  large  and 
often  bituminous  lakes  have  rifen  in  their  place ; and  laftly  in 
the  earthquakes  that  devaluated  Calabria,  there  are  inltances  of 
mountains  finking  into  the  bowels  of  the  earth  *; 

Thefe  fatds  entitle  us  to  conclude,  that  at  fome  former  pe- 
riod, this  country  was  convulfed  by  great  earthquakes,  when 
the  beds  of  the  Clyde,  and  its  numerous  lochs  were  formed,  by 
the  fubmergence  of  the  folid  land : at  the  fame  time  Arran, 
Bute,  &c.  received  their  infular  form,  being  part  of  the  land 
that  had  efcaped  the  power  of  the  earthquakes.  Thefe  iflands*  its 
well  as  the  lands  on  both  fides  of  the  river,  have,  no  doubt, 
fmce  that  period,  experienced  fome  alteration  from  the  long 
continued  adtion  of  the  weather  and  the  waves  of  the  ocean. 

Route 

* The  earthquake  that  was  felt  in  Canada,  in  1663,  overwhelmed  a chain  of 
mountains  more  than  three  hundred  miles  long.  Clavigero’s  hiflory  of  Mexico,  p» 
32i«— Kirwan’s  Geological  Effays,  p.  500, 
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Route  from  the  If  and  of  Bute  to  the  1/land  of  Jura . 

In  travelling  from  the  illand  of  Bute  to  the  Weftern  Ifles, 
we  have  the  choice  of  different  tracks,  as  may  be  feen  from  the 
map.  That  which  we  purfued,  although  not  the  moft  conve- 
nient, was  yet  interefting,  as  it  allowed  us  to  glance  at  a confi- 
derable  extent  of  highland  country. 

Having  examined  Bute  as  much  as  circumftances  would  per- 
mit, we  croffed  the  Kyles  to  a fmall  houfe  called  the  Kerry,  fi- 
tuated  in  the  diftriCt  of  Cowal.  In  croffmg,  we  perceived,  at  a 
diftance,  feveral  boats,  filled  with  men  dreffed  in  black,  flowly 
rowing  up  the  found.  So  unexpected  an  appearance  did  not 
fail  to  attraCl  our  attention  ; and  we  were  told  that  it  was  a fune- 
ral proceffion  to  a burying-place  in  the  adjacent  mountains  of 
Cowal.  Surely  we  could  have  hardly  witneffed  a more  ftrik- 
ing  fcene.  Mortality  is  at  all  times  awful ; but  it  was  here 
prefented  to  us  in  a moft  impreffive  manner.  The  wild  and 
lofty  mountains  riling  from  the  fides  of  the  channel ; the  al- 
moft  perfeCt  ftillnefs  of  the  water,  which  could  be  faintly  heard 
dying  away  along  the  fhore ; the  univerfal  filence,  not  even 
difturbed  by  the  fcream  of  fea-fowl — feemed  as  if  nature  was 

unwilling 
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unwilling  to  difturb  the  performance  of  the  lalt  and  melan- 
choly fervices  to  the  dead. 

At  the  Kerry,  the  fhore  is  adorned  with  fwcetly-rifing  natm- 
ral  wood ; fo  that  we  left  it  with  regret,  to  traverfe  a country 
where  grey,  rugged  mountains,  and  brown  heaths,  are  the  on- 
ly objedls  to  which  our  attention  could  be  directed.  Having 
walked  for  about  five  miles  through  a dreary  mountainous 
country,  principally  compofed  of  micaceous. fhiftus,  interfper- 
fed  with  chlorite,  and  traverfed  with  quartz  veins  ; we  came 
to  the  next  ferry-place,  which  is  fituated  upon  the  banks  of 
Loch-Fyne,  We  eroded  from  this  to  Eaft  Tarbet,  a diftance 
of  about  nine  miles  ; and  obferved  the  mountains  on  both 
fides  of  the  loch,  all  the  way  to  Loch-Gilp  Head ; having  the 
fame  general  appearance,  and  being  probably  compofed  of 
fimilar  rocks  with  CowaL 

Eaft  Tarbet  is  fituated  upon  the  narroweft  part  of  the  penin- 
fula  of  Cantyre ; for  it  is  here  only  about  two  miles  to  the  fea. 
on  the  weft  fide,  which  is  called  Weft  Tarbet.  There  is  a tole- 
rable road  from  the  eaft  to  the  weft  fide  ; which  is  of  fome  ufe, 
as  this  is  not  only  the  principal  thorough-fare  to  the  iflands  of 
Ilia  and  Jura,  but  boats  coming  from  the  Weftem*  Iflands  have 
their  cargoes  unloaded  here,  and  then  are.  drawn  acrofs  the 

ifthmus*, 
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ifthmus,  in  preference  to  the  circuitous  and  dangerous  voyage 
by  the  Mull  of  Canty  re.  It  was  once  propofed  to  cut  acrofs  this 
narrow  neck  of  land  ; but  the  bad  ground  at  WeflTarbet  inclined 
the  canal  company  rather  to  cut  a canal  from  Crinan  to  Loch- 
Giip  Head,  through  a more  confiderable  track  of  ground,  but 
reckoned  more  favourable  for  Ihipping.  The  canal  is  now  far 
advanced ; but  it  is  very  probable  that  its  utility  will  by  no 
means  coincide  with  the  fanguine  expeHations  that  have  been 
raifed,  by  the  company,  and  the  country  in  general. 

The  country,  about  Eafl  Tarbet,  is  bleak  and  rugged.  The 
hills  rife  to  a confiderable  height ; and  are  compofed  of  mica- 
ceous fhiflus  in  the  lower  part,  but  gneifs  is  to  be  obferved  to- 
■wards  the  fummit,  and  now  and  then  indurated  chlorite  is 
found  among  the  debris.  Well  Tarbet  prefents  a more  pleafing 
feene,  from  the  natural  wood  that  grows  there  with  confidera- 
ble exuberance. 

From  Eafl  Tarbet  I now  continued  my  journey  towards  the 
ifland  of  Jura,  along  the  banks  of  Loch-Fyne,  which  is  adorned 
with  natural  wood,  giving  a rich  and  pidlurefque  effect  to  the 
high  cliffs  that  rife  above  the  road.  The  flrata  are,  in  general, 
micaceous  fhiflus,  in  fome  places  alternating  with  confiderable 
flrata  of  hornblende  rock,  and  traverfed  by  bafaltic  veins : and 
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I was  told  that  confiderable  limeftone  quarries  were  opened  a- 
inong  the  neighbouring  hills,  and  confequently  mufl  be  primi- 
tive limeftone.  In  many  places  we  obferved  perfons  cutting 
down  the  wood,  for  the  purpofe  of  making  charcoal  for  the  ufe 

of  the  iron  forge  near  Oban.  This  is  to  be  regretted  ; for,  in  a 

% 

fhort  time,  the  whole  wood  will  be  deftroyed,  and  the  country 
deprived  of  one  of  its  greateft  ornaments  ; and  merely  for  the 
fupply  of  the  working  of  an  iron  furnace,  that  probably  might 
be  carried  on  equally  well  by  a carefully-carbonized  peat. 

Having  walked  for  feveral  miles  along  the  bank  of  the  loch, 
we  now  changed  our  courfe,  and  crofted  through  a long,  dreary 
moor,  and  over  hills,  when  we  defeended  to  the  plain  at  the  head 
of  Loch-Kilifled.  The  rocks  are,  all  the  way,  of  micaceous  fhif- 
tus,  which  is,  in  many  places,  quite  difintegrated,  the  loofe  mica 
forming  banks  feveral  feet  thick.  This  mica,  if  free  from  iron, 
might  be  of  confiderable  value  ; as  we  find  Mr.  Wedge  wood  ufing 
the  fine  white  mica  of  Cornwall  for  the  manufacture  of  porce- 
lain and  his  very  ufeful  pyrometers  It  is  therefore  worthy 
the  attention  of  the  proprietors  to  examine  the  neighbouring 
country,  where  probably  confiderable  quarries  of  colourlefs 

T mica 
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mica  might  be  found.  At  the  head  of  Loch-Kil  filed  I obferved 
a confiderable  ftratum  of  blue-coloured,  granular]  y-foliated 
limeflone,  ftratified  with  micaceous  ffiiftus.  The  micaceous 
ffiiftus  is  here  frequently  mixed  with  felfpar,  forming  a fpecies 
of  gneifs  difficultly  diftinguifhable  from  fandftone. 

After  leaving  this  plain,  we  had  a difficult  afcent  for  a confi- 
derable way,  but  the  tedioufnefs  of  the  track  was  a little  relieved 
by  the  natural  wood  through  which  we  paffed  ; this,  alfo,  foon 
difappeared,  when  brown  moffes,  and  grey,  bleak  hills,  were 
again  characfteriftic  of  the  country.  Having  walked  for  feveral 
miles  through  this  dreary  and  defert  fpot,  we  were  fuddenly 
flopped  upon  the  brow  of  a hill,  from  which  we  had  a view  of 
the  grey,  fleril  mountains  of  the  mainland,  rifing  into  various 
rugged  forms,  and  intermixed  with  lochs,  thus  prefenring  a 
wild  and  defolate  fcene.  Soon  afterwards,  we  came  in  fight  of 
the  rugged  ifland  of  Jura,  the  ifland  of  Ifla,  and,  farther  diflant, 
the  mountains  of  Mull.  Thefe  we  viewed  with  much  pleafure, 
as  they  were  foon  to  be  objedls  of  our  particular  attention. 
We  now  defcended  from  the  mountains  to  the  fea-fhore  ; where 
we  obferved  an  old,  gloomy,  ruinous  building,  called  Caflle 
Swein,  fituated  in  a wretched-looking  country.  Even  the  few 
inhabitants  we  faw,  had  fomething  fo  melancholy  and  depreffed 
in  their  appearance  ; their  miferable  huts  were  in  fuch  unifon 
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with  the  fcenery — as  to  occalion  in  us  an  unufuai  lownefs  of 
fpirits.  We  haftened,  therefore,  from  this  fpot,  and  croffed  a 
fmall  ferry,  and  then  walked  about  three  miles  to  the  fliore  op- 
pohte  the  iiland  of  Jura.  The  flrata,  all  the  way  from  Kilifled 
to  this  place,  feem  to  be  principally  micaceous  fhiltus,  fre- 
quently palling  to  talcaceous  Ihillus. 

We  here  were  fortunate  in  getting  a boat,  in  which  we  palled 
to  the  iiland  of  Jura. 

We  now  examined  a part  of  this  iiland,  and  then  crolfed  to 
Ilia,  where  we  remained  a few  days  ; and  again  returned  to 
Jura,  previous  to  our  voyage  to  the  Slate  Illands.  As  it  would 
be  irregular,  and  little  fatisfacTory,  to  detail  the  obfervations  in 
the  exablt  order  in  which  they  were  made,  I prefer  firft  giving 
an  account  of  Ida,  and.  then  of  Jura, 
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JL  HIS  illand  is  thirty-two  miles  long,  and,  in  fome  places, 
nearly  as  broad.  It  is  the  moft  fouthern  of  the  iEbudae,  or 
Hebrides ; and  its  name  is  traditionally  derived  from  Ida,  the 
daughter  of  one  of  the  kings  of  Lochlin,  or  Norway,  who  was 
buried  in  the  parilh  of  Kildalton.  Dr.  Campbell,  in  his  Politi- 
cal Survey  of  Great  Britain,  remarks  that  it  is  the  Epidium  In- 
fula  of  Ptolemy ; and  he  imagines  (erroneoufly,  however)  that 
it  is  denominated  Ida,  or  The  Ifle,  as  being  the  feat  of  govern- 
ment when  the  Weftern  Ifles  were  ruled  by  the  princes 
of  the  Ifles. 
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It  approaches  fomewhat  to  a fquare  fhape,  and  is  much  in- 
terfered by  the  fea,  in  particular  by  two  confiderable  lochs, 
one  on  the  weft  ftde,  called  Loch  Graynard,  the  other  upon  the 
fouthern  extremity,  called  Loch-in-daal.  It  is  bounded  upon 
the  N.  E.  by  the  rugged  and  fteril  ifland  of  Jura ; on  the  E.  by 
the  ifthmus  of  Cantyre  ; towards  the  S.  it  is  feparated  only 
about  20  miles  from  Ireland ; but  on  the  W.  it  is  expofed 
to  all  the  violence  of  the  Atlantic  Ocean. 

The  cliffs  around  the  coafts  of  the  ifland  are,  in  fome  places, 
of  confiderable  height,  particularly  at  Macarthur’s  Head,  where 
they  rife  with  great  grandeur  and  magnificence.  The  fhores 
are  often  covered  with  immenfe  maffes  which  have  fallen  from 
the  neighbouring  cliffs  ; but,  in  other  quarters,  the  cliffs  difap^ 
pear,  when  we  have  fhores  bounded  by  confiderable  fandy 
beaches.  Beds  of  cailloux  routes,  or  boulder  ftones,  are  to  be 
obferved  upon  the  fhore,  but  placed  a confiderable  diftance 
above  high-water  mark ; and  in  the  fpace  of  ground  between 
the  two  lochs  juft  mentioned,  there  is  an  extenfive  links,  or 
down,  where  we  find,  under  the  thin  covering  of  grafs,  fand, 
boulder  ftones,  and  Ihells.  Thefe  appearances,  which  are  proofs 
of  the  retiring  of  the  fea  from  the  land,  are  to  be  feen  in  many 
parts  of  the  Weftern  Iflands. 
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This  ifland,  when  compared  with  many  of  the  Hebrides,  is 
low  ; none  of  the  hills  being  above  1 700  feet  above  the  level  of 
the  fea.  The  low  grounds  are  pretty  flat,  often  well  flieltered ; 
and,  through  the  exertions  of  the  prefent  proprietor,  Walter 
Campbell,  Efq,  of  Shawfield,  improvements  are  carried  on  with 
fpirit : the  mofs  lands  are  daily  rendered  arable  : thus  beautify- 
ing the  ifland,  and  rendering  it  the  moft  produ&ive  of  the  He- 
brides, its  yearly  rent  being  now  about  1 0,000  1.  * 

Mineralogy.  To  render  the  few  obfervations  I have  to 
make  on  the  mineralogy  of  this  ifland  diftindl  and  fatisfadlory, 
I will  firfl:  deferibe  that  fpecies  of  rock  which  forms  the  inte- 
rior, with  its  accompanying  veins,  and  then  trace  the  other 
flrata  around  the  coafts  of  the  ifland. 

Mining  Field.  The  interior,,  or  middle  part  of  the  ifland, 
from  its  containing,  a great  number  of  metallic  veins,  and  be- 
ing the  feat  of  all  the  workings,  may  be  called  the  Mining  Field. 

It 


* On  the  forfeiture  of  the  Macdonalds,  Ifla,  Jura  and  the  lands  of  Muck- 
rain  were  given  to  Campbell  of  Calder,  upon  condition  that  he  would  pay  5.00  t. 
of  yeaidy  feu-duty  out  of  Ida.  Campbell,  about  fifty  years  ago,  fold  thefe  lands 
to  the  Shawfield  family  for  12, coo  1.  which  is  now  their  yearly  rent : a moll  link- 
ing examp' e of  what  may  be  done  by  fpirited  improvements. 
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It  is  entirely  compofed  of  blue-coloured  limeftone,  which  is 
fuppofed  to  occupy  about  thirty-fix  fquare  miles  ; extending  in 
diftance  (fo  far  as  I could  obferve)  to  the  fea-fhore  j neither  does 
it  rife  to  any  confiderable  height,  for  other  rocks  generally  take 
its  place  when  it  rifes  to  a few  feet  above  the  level  of  the  fea. 
The  limeftone  ftrata  dip  towards  the  S.  W.  Numerous  fymp- 
toms  of  galena  occur  in  this  limeftone,  and  feveral  veins  have 
been  worked  with  confiderable  advantage.  The  principal  feat 
of  thefe  workings  feems  to  have  been  in  the  neighbourhood  of 
Garthsnefs,  which  is  fituated  about  the  middle  of  the  limeftone 
diftrict.  At  this  place  there  are  the  remains  of  a lead  vein, 
which  runs  S.  E.  and  N.  W.  and  dips  towards  the  S.  Befides 
the  galena,  there  alfo  occurred,  in  the  working,  rich  copper 
pyrites  ; and  it  is  faid  that*  at  one  time,  fpecimens  of  fulphu- 
rated  manganefe  had  been  difcovered.  At  Glafgow-beg  there 
is  another  vein  of  galena,  running  E.  S.  E.  and  W.  N.  W. ; but 
it  is  traverfed  by  a bafaltic  vein,  which  runs  nearly  S.  S.  W.  and 
N.  N.  E.  At  a little  diftance  fouthward  from  this,  we  obferve 
an  open  caft  vein,  which  runs  E.  and  W.  and  dips  to  the  S. : 
it  is  alfo  crofted  by  a bafaltic  vein,  as  that  at  Glafgow-beg : the 
bafaltic  vein  is  about  nine  feet  wide,  and  has  thrown  the  lead 
vein  about  three  feet  from  its  original  direction.  There  are 
many  other  mineral  appearances  befides  thefe  now  mentioned  ; 
but  it  would  extend  thefe  notes  too  far  to  fpecify  more  of  them. 

Many 
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Many  other  bafaltic  veins  are  alfo  to  be  feen  : fome  traverfe  the 
metallic  veins  ; others  crofs  each  other  : in  fhort,  a plan  of 
this  mining  field  would  reprefent  a limeftone  diftridt  divided 
into  a number  of  angular  and  fquare  fragments, 

* _ • f - - — * - . - i 

The  bafaltic  veins  are  of  various  fizes,  from  one  to  twelve 
feet  in  width.  Many  of  them  run,  parallel  to  each  other  ; fome 
run  in  a crofs  direction,  marking,  according  to  the  manner  in 
which  they  interfedt,  their  relative  antiquity  f ; and  not  unof- 
ten  thefe  veins  Hand  up  like  artificial  walls,  owing  to  the 
limeftone  being  more  eafily  adted  upon  by  the  weather,  and 
being  confequently  firft  carried  away. 

Befides  the  galena,  confiderable  quantities  of  copper  pyrites 
Iiave  been  found,  but  the  quantity  too  fmall  to  be  of  any  confe- 
quence.  Alfo,  upon  the  fouth  fide  of  the  limeftone  diftridt, 
near  to  Loffit  hill,  iron  ore  has  been  quarried ; but  its  fituation 
is  not  yet  well  afcertained  ; and  I am  afraid,  from  the  accounts 
l have  heard,  that  it  will  be  trifling.  The  workings  in  thefe 
veins  have  never  afforded  fluor  fpar ; they  produce  only  ba- 
rytes and  calcareous  fpar.  Fluor  fpar  is  a rare  produdtion  in 

Scotland: 
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Scotland : I have  only  obferved  it  twice  ; once  in  Shetland,  as 
will  be  mentioned  afterwards  ; and  in  a vein  among  the  gra- 
nite mountains  of  Aberdeenfhire. 

Before  concluding  this  fhort  defcription  of  the  mining  field, 

I {hall  mention  two  remarkable  fa£ls,  which  feem  well  authen- 
ticated. 

I.  Silver.  It  is  confidently  affirmed  that  a lump  of  ca- 
pillary filver,  weighing  fixteen  ounces,  was  found  with  the 
galena,  in  the  vein  at  Garthsnefs.  This  is  an  intere fling 
fa<5t ; and,  fhould  the  veins  be  again  opened,  will  prove  a frefli 
incentive  to  carry  on  the  working  with  fpirit,  as  it  is  not  impro- 
bable that  veins  of  filver  may  be  found.  We  know  that  fcarcely 
three  years  have  elapfed  fince  native  filver  was  difcovered  in 
Great  Britain,  and  it  is  of  confequence  to  obferve,  that  it  occur- 
red in  a fituation  fomewhat  analogous  to  that  in  Ifla,  the  filver 
forming  a firing,  branching  from  the  fide  of  a vein  of  galena  f . 

a.  'uickfilver . A quantity  of  this  valuable  metal  was  difcovered  ' 
in  a peat  mofs  fome  years  ago  ; and  Dr  Rotheram  informs  me  that 
it  is  now  in  the  pofTeffion  of  Mr  Campbell.  Some  flight  fearch  has 

U been 

•i  It  was  at  Hurland,  in  Cornwall,  where  this  lilver  was  difcovered. 
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been  made  todifeover  its  fituation,  but  without  fuccefs.  This  mud 
not,  however,  be  confiderecl  as  a proof  that  no  veins  exift  ; for,  to 
determine  this,  it  will  require  a more  regular  mode  of  invefli- 
gation  than  has  yet  been  purfued.  Farther,  the  following  facts 
fhow  that  limeftone  rocks  are  not  unfavourable  to  the  produc- 
tion of  quickfilver  : i.  It  is  found  in  globules,  in  white  limc- 
ftone,  at  Marfala,  in  Sicily ; ( Miner alogic  SiclUcnnc , par  Borch, 
Turin  1780.)  2.  Behind  Guancavelica,  in  South  America,  the 

ardefia  paffes  into  limeftone,  which  is  rich  in  filver  and  mercu- 
ry; (Helm  P’agebuch  reife?i  durch  Peru , p.  431.)  In  the  mine- 
ralogical  colle6lion  at  Paris  there  are  fpecimens  of  limeftone, 
brought  from  the  neighbourhood  of  Grenoble,  which  contain 
quickfilver  *• 

Obfervations . The  mineral  treafures  of  this  ifland,  from 
their  being  fituated  fo  near  the  furface,  muff  have  early  attrac- 
ted the  notice  of  the  inhabitants ; particularly  as  the  Norwe- 
gians, the  former  mailers  of  the  ifland,  were  early  celebrated 
as  miners.  We  do  not,  however,  find  any  mention  of  thefe 
mines,  until  the  time  of  Boethius  f , who  wrote  300  years  ago ; 

but 

* Journal  des  Mines  de  la  Republique  Francoife,  No.  i.  p.  77. 
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but  even  at  that  period  they  feem  to  have  been  of  much  confi- 
deration,  for  he  remarks,  “ cum  frumenti  ferax,  turn  metallo- 
rum  dives.”  Since  that  period  they  have  paffed  through  many 
hands  ; but  do  not  appear,  in  any  of  them,  to  have  been  con- 
duced with  all  the  judgement  necefTary  for  fo  difficult  and  im- 
portant a bufinefs.  It  is  a matter  of  much  regret  that  thefe  mi- 
neral appearances,  as  well  as  many  others,  equally  interefling,  in 
different  parts  of  Scotland,  have  not  been  profecuted  with  more 
advantage.  Many  circumflances  have  contributed  to  this  want 
of  fuccefs ; but,  we  apprehend,  the  principal  one  is  to  be  found 
in  the  ignorance  of  the  generality  of  miners,  who  are  too  often 
men  of  little  education,  and  obflinately  wedded  to  their  own 
fooliffi  practices.  Even  in  Cornwall,  where  the  mining  bufi- 
nefs ihould  be  befl  underflood,  we  obferve  them  often  working 
in  an  expenfive  manner.  In  Scotland  particularly,  wanderers 
from  other  countries,  not  regularly  bred  in  the  principles  and 
praCice  of  mining,  have  often  impofed  upon  landed  proprie- 
tors, by  holding  out  to  them  flattering  profpeCs  of  great 
gain,  and  have  thus  thrown  a temporary  obflacle  in  the  way  of 
improvement.  It  is  to  be  hoped  that  the  increafing  tafle  for 
chemical  and  mineralogical  fludies  will  enable  proprietors  to 
treat  luch  pernicious  pretenders  with  that  contempt  they  fo 
juflly  defer ve. 
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Having  defcribed  the  mining  field,  I fhall  now  proceed  to* 
examine  the  rocks  around  the  fliores  of  the  Ifland  ; and  to  do 
this  with  regularity,  will  begin  at  Portaskeg,  a fmall  harbour 
fituated  upon  the  found  of  Ida.  Here  the  cliffs  are  low,  and 
compofed  of  compaH  micaceous  fhiflus  ; which  pafles  either 
to  Ardefia,  or  Gneifs ; and  in  all  thefe  gradations,  are  to 
be  obferved,  rounded  or  irregular  fliaped  pieces  of  granite. 
This  granite,  which  is  compofed  of  red-coloured  felfpar,  and 
white  quartz,  and  fometimes  iron  pyrites,  cannot  be  faid  to  be 
connected  by  a pafte  in  the  manner  of  a breccia,  as  the  gra- 
nitic maffes  and  fhiflus  pafs  into  each  other,  fhowing  that  they 
have  been  formed  at  the  fame  time.  Ferber  who  has  ob- 
ferved fimilar  appearances  in  the  mountains  of  Ruflia,  agrees 
with  Pallas  f , in  fuppofing  that  gneifs,  micaceous  fhiflus,  and 
ardefia,  are  formed  from  the  detritus  of  granite  mountains ; 
and  upon  this  theory,  he  explains  the  appearances  we  are  now 
confidering.  He  conjectures,  that  the  groffer  particles  of  gra- 
nite, having  undergone  a little  alteration,  are  agglutinated  in 
the  form  of  granite,  and  inclofed  by  an  aggregation  of  the 
fmaller  parts,  which  become  argillified,  forming  the  ardefia. 
This  explanation  is  untenable,  and  unneceffary,.  when  we  con- 

fider 
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* New  Tranfattions  of  the  Imperial  Academy  of  Peterlburg,  vol.  II, 
f Obferrationa  fur  les  Montagnes,  4to.  Peterlburgh. 
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fider  that  after  the  greater  part  of  the  granite  was  precipitated, 
ftill  a fmall  quantity  might  remain,  which  would  be  depofi- 
ted  along  with  the  ardefia,  and  form  thin  ftrata  inclofed  in 

it  J,  or  irregular  lliaped  difperfed  pieces,  as  in  the  cafe  at  Port- 

• * 

alkeg. 

From  Portalkeg  the  coall  becomes  gradually  higher  as  we 
approach  Macarthur’s-head,  and  is  formed  for  a coniiderable 
way  of  rocks  fimilar  to  thofe  I have  juft  mentioned,  which 
the  fea  has  in  fome  places  hollowed  out  into  coniiderable 
caves.  As  we  approach  nearer  to  this  great  head-land,  the 
cliffs  become  much  higher,  and  the  micaceous  fhiftus,  &c.  dis- 
appears ; a granulated  quartz  taking  its  place  *.  Immediately 
Upon  the  fhore,  I obferved  a large  bafaltic  vein  travelling  the 
granulated  quartz,  rifing  up  through  it  like  an  immenfe  wall, 

and 

- . . % 

J Karilen  3 Helvet.  Mag.  and  Monnet  25  J.  Fhyfique,  85. 

* Mr  Mills,  in  his  account  of  fome  ftrata  in  Ireland  and  Scotland,  detailed  in 
the  Philofophical  tranfa&ions  of  the  Royal  Society  of  London,  for  1790,  has  given 
a defcription  of  Ilia.  As  it  differs  confiderably  from  the  obfervations  I am  now 
to  detail,  it  will  be  neceffary  as  I proceed,  to  contrail  our  obfervations  ; fo  that 
future  travellers,  may  be  enabled  to  judge,  who  is  in  the  right.  Speaking  of 
this  part  of  the  ifland,  he  fays,  “ that  it  is  compofed  of  chert,  which  extends  to 
Macarthur’s-head. 
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and  extending  along  the  fliore  to  a confiderable  di (lance  ; in 
fome  places  forming  a powerful  barrier  between  the  fea  and 
a few  cottages,  which  are  built  at  the  bottom  of  the  cliffs. 
Having  reached  the  head-land,  I obferved  the  cliffs  rifing  to  a 
great  height,  and  compofed  of  flrata  of  arenaceous  quartz,  ele- 
vated at  an  angle  of  45 0 ; and  the  rocks  being  tinged  of  a red 
colour,  give  a very  wild  charafler  to  the  fcene.  This  arena- 
ceous quartz  extends  to  a confiderable  diftance  ; but  is  at  length 
interrupted  by  a rock,  which  has  much  the  appearance  of  a 
breccia,  being  compofed  of  varioufly  fhaped  pieces,  (and  fome 
of  great  fize)  of  the  granulated  quartz,  connedled  by  fmaller 
particles  of  the  fame  quartz  ; which  has  intermixed  mica,  and 
talc  *.  Frequently  the  whole  has  a red  colour,  which  is  owing 
either  to  the  decompofition  of  the  mica,  or  fulphuret  of  iron, 
which  is  fometimes  difperfed  through  it.  As  we  wandered  a- 
long  the  fliore,  I obferved  this  breccia  interrupted  by  a vertical 
ftratum  of  micaceous  fhiflus  : upon  one  fide  of  the  ftratum, 
is  the  breccia  ; on  the  other,  is  the  diftindt  granulated  quartz. 
I would  recommend  this  appearance  to  the  particular  atten- 
tion 

* Dr  Towni'on  in  his  travels  among  the  Carpathian  Alps,  obferved  great  ftra- 
-ta  of  granulated  quartz,  (what  he  calls  primitive  fandftone)  lying  upon  granite, 
and  he  obferved  it  in  all  the  flates  from  fine  granulated  quartz  to  that  of  breccia, 
as  in  the  cafe  with  the  rock  of  Ifla Travels  through  Hungary,  4 to. 
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tion  of  future  travellers,  for  I muft  confefs,  I was  fb  fatigued 

1' 

when  I reached  this  fpot,  that  I could  not  give  it  that  attention 
it  undoubtedly  deferves.  The  granulated  quartz  now  forms 
cliffs  along  the  fhore,  until  we  come  to  a fmall  bay,  where 
ftrata  of  micaceous  fhiftus  appear ; and  here  the  hills  rife  to  a 
confiderable  height,  being  compofed  of  micaceous  fhiftus  upon 
the  lower  part,  and  towards  the  fummit,  probably  of  gra- 
nulated quartz.  We  now  croffed  over  fome  higher  grounds 
until  we  reached  Ben-vinkie,  which  is  faid  to  be  the  higheft 
hill  in  the  ifland,  although  it  is  not  more  than  1 700  feet  a- 
bove  the  level  of  the  fea.  The  lower  region  of  this  hill  is 
compofed  of  micaceous  fhiftus  ; but  as  we  go  upwards,  gra- 
nulated quartz  makes  its  appearance  ; and  upon  the  fouth- 
wefl  fide,  which  is  very  fleep,  a great  vein  of  bafalt  reaches 
very  nearly  to  the  fummit.  The  country  becomes  lower  af- 
ter paffmg  this  hill,  and  is  pleafantly  diversified  with  fmall  ir- 
regular hills,  that  are  intermixed  with  natural  wood.  The 
cliffs  upon  the  fhore  are  not  very  high,  but  are  much  broken 
by  the  action  of  the  fea,  which  has  formed  many  detached 
rocks;  and  thefe,  having  a grey  colour, prefent  a ftriking  pic- 
ture of  fterility.  Along  with  the  micaceous  fhiftus,  we  have 
now  ftrata  of  ardefia,  chlorite-flate,  hornblende  rock*;  and. 

thefe 


* Thefe  Mr  Mill  includes  under  the  name  of  Hornllons. 
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thefe  continue  to  Loch-Kuneftle,  a fmall  harbour  on  the  coaft. 
At  this  harbour,  we  obferved  a low  hill  called  Knock  Kuneftle, 
which  is  compofed  of  ardefia,  chlorite-flate,  &c.  in  its  lower 
part ; but  upon  the  fummit,  decompoling  greenftone  makes 
its  appearance.  I could  not  determine  whether  it  forms  a 
ftratum  or  a vein ; but  obferved,  that  when  in  a ftate  of  de- 
compofition,  it  affected  the  compafs  at  the  diftance  of  four 
feet.  From  this  to  Lugwillan,  the  coaft  and  country  conti- 
nue rugged,  and  compofed  of  the  fame  rocks  as  thofe  which 
extend  from  Macarthur’s-head  to  Loch-Kuneftle.  This  little 
village,  unluckily  for  the  traveller,  is  extremely  wretched  j pre- 
fenting  a fad  picture,  if  not  of  poverty,  yet  of  dirtinefs  and 
doth.  It  would  certainly  be  much  for  the  advantage  of  the 
proprietors,  as  well  as  conducive  to  the  comfort  of  the  pea- 
fantry,  if  commodious  houfes  were  built,  and  ftri<ft  regulations 
with  regard  to  cleanlinefs  enjoined.  I mention  with  pleafure, 
that  Mr  Campbell,  has.  already  in  part  begun  this  meritorioiivS 
plan,  and  it  is  not  to  be  doubted  that  he  will  foon  feel  the  ad- 
vantages of  it. 

t 

After  leaving  Lugwillan,  we  met  with  a Fmall  harbour 

named  Leodamis,  or  Lowdinas  bay,  which  affords  fhelter  to 

r 

fmall  veffels  ; but  like  other  harbours  upon  this  coaft,  it  is 
dangerous  from  the  number  of  funk  rocks,  which  extend  to  a 
conftderable  diftance.  The  rocks  in  this  neighbourhood  are  com- 


I S L A. 


1 6 1 

poled  of  micaceous  {Indus,  which  by  its  decompolltion  forms  a 
fine  white  fand,  that  coverjs  the. fhore  ; and  at  the  upper  extre- 
mity of  the  harbour,  .1  obferved  feveral  pieces  of  melanteria, 
or  black  chalk,  which  feemed  to  have  been  detached  from 
ftrata  that  probably  alternate  with  the  micaceous  fhiftus.  We 
now  walked  for  ten  miles,  through  a level  country,  to  Loch- 
laggan,  a finuofity  upon  the  fide  of  Loch-in-daal.  The  rocks 
in  this  tract,  are  compofed  of  micaceous  fhiftus,  and  the  ge- 
neral appearance  of  the  country,  to  the  extremity  of  the  ifland, 
where  it  is  terminated  by  the  lofty  Mull  of  Kinhouth,  announce 
a fimilarity  of  compofition.  From  Loch-in-daal  to  the  village  of 
Bowmore,  we  palled  thro’  a level  country,  formed  principally 
of  micaceous  fhiftus  *,  which  appears,  in  fome  places,  to  alter- 
nate with  greenftone.  This  laid  mentioned  fioflil,  as  alfo  wac- 
ken,  have  been  obferved,  in  other  countries,  in  a fimilar  fitua- 
tion ; but  bafalt,  as  Dr  Mitchell  informs  me,  is  peculiar  to  the 
flotzgeburge,  or  ftratified  mountains.  We  are,  therefore,  to 
confider  the  obfervations  of  the  celebrated  Charpentier  J and 

X Faujas 

* Mr  Mills  remarks,  that  the  whole  extent  to  Kenhouth-fyead,  and  fo  on 
to  Bowmore,  is  hornilone. 

* 

» 

t 4 Helvet.  Mag.  445.  546.  Ibid.  3.  236.  Charpentier,  81,  187. 
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Faujas  St.  Fond  f,  who  aflert  that  bafalt  ftrata  occur  in  pri- 
mitive mountains,  as  indicating  only  greenftone  or  wacken.— • 
d'he  village  of  Bowmore,  which  is  the  principal  one  in  the 
ifland,  is  pleafantly  fituated  upon  the  banks  of  the  loch, 
and  is  the  centre  of  all  the  bufinefs  in  the  country.  From 
this  to  Kiliru  the  roads  lead  through  a flat  country,  part 
of  which  feems  to  have  been  gained  from  the  fea.  Near  Kiliru 
is  the  feat  of  Mr.  Campbell,  which  is  pleafantly  fituated  at  the 
head  of  the  loch,  but  is  much  expofed,  from  the  want  of  plant- 
ing. From  Kiliru  to  the  point  of  Runs,  the  ifland  is  in  gene^ 
ral  low,  excepting  about  the  Runs,  where  it  rifes  into  hills,  of 
which  Bentarvil  is  the  higheft.  Being  difappointed  in  examin- 
ing that  part  of  the  ifland,  we  crofled  from  Kiliru  to  Kilchoman. 
The  country,  in  this  dire&ion,  is  low,  interfperfed  with  fmall 
lochs,  and  in  fome  places  well  cultivated ; and  micaceous 
fhiftus,  traverfed  with  quartz  veins,  is  the  only  rock  that  oc- 
curs. Near  to  Kilchoman,  I obferved  an  old,  ruinous,  gloomy 
building,  which  w’as  once  the  feat  of  the  turbulent  Macdonald, 
prince  of  the  Ifles,  but  is  now  peacefully  inhabited  by  the  mi- 
nifter  of  the  parifh.  From  Kilchoman  to  the  fea-coaft,  the 
country  is  low  ; and  the  rocks,  which  extend  along  the  fhore, 
continue  to  form  low,  broken  cliffs  of  micaceous  fhiftus,  alter- 

nating 


f Faujas  fur  le  Trap,  p.  86. 
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ternating  with  fand  banks,  until  we  come  to  Saneg-more.  Here 
the  cliffs  rife  to  a confiderable  height : and,  being  much  expofed 
to  the  ocean,  are  broken  into  many  fantaflic  forms,  pre- 
fenting  a grand  and  romantic  piece  of  fcenery.  Knowing, 
from  Mr.  Pennant  *,  that  there  was  a fine  cave  in  thefe  cliffs, 
we  wifhed  to  examine  it.  Accordingly,  having  procured  guides, 
through  the  goodnefs  of  Mr.  Campbell  of  Sanicks,  we  de- 
fended a fteep  precipice  to  its  entrance,  when  we  found  our- 
felves  furrounded  by  lofty,  rugged  precipices,  which  towered 
far  above  us.  The  grandeur  of  the  fcene  was  much  heightened 
by  the  turbulence  of  the  fea,  which  came  rolling  in  flowly, 
but  with  awful  majelfy,  dafhing  among  the  rocks,  with  a noife 
that  refounded  on  all  fides  like  the  difcharge  of  artillery.  Hav- 
ing entered  the  cave,  we  found  it  pretty  extenfive,  but  damp 
and  black,  owing  to  the  water  falling  from  above.  At  a little 
diflance,  the  guides  directed  us  into  a narrow  opening  on  one 
fide,  into  which  we  fcrambled  with  fome  difficulty,  but  found 
only  a dark,  dreary  cavity,  of  little  extent.  As  we  walked  on- 
wards, the  cave  became  larger ; but  we  were  foon  flopped  by  a 
pool  of  water,  which  appeared  to  be  pretty  deep.  The  guides 
croffed  through  it,  and  walked  to  the  further  extremity  of  the 
cave ; and  the  effect  produced  by  the  retiring  of  the  lights, 

X 2 was 

* Voyage  to  the  Hebrides. 
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was  riot  the  lead  irltere  fling  part  of'-thi$  fcene.  Formerly,  when 
the  cave  was  dry,  the  gentlemen  of  the  country  ufed  to  illumi- 
nate this  wild  grotto,  and  collect  all  the  beauty  of  the  ille  to 
dance  to  the  bagpipe. 


\ . 

We  now  left  the  cave  ; and,  in  our  afcent,  obferved  fever afba- 

faltic  veins  travelling  the  micaceous  fhiftus.  From  this  to  the 
mouth  of  Loch-Grynard,  is  an  alternation  of  fandy  beaclies  and 
low  cliffs  of  micaceous  fhiflus  and  ardefia,  in  fome  places  tra- 
verfed  with  bafaltic  veins,  of  various  fizes,  from  a few  feet  to 
nearly  forty  feet  wide.  Thefe  appearances  are  fo  numerous, 
that  I could  not  poffibly  afford  time  to  examine  them  all  mi- 
nutely; fo  that  it  will  not  be  furprifing  that  after  travellers  fhould 
find,  in  fome  places,  ftrata  inftead  of  veins.  Loch-Gryriard  is 
of  confiderable  extent';  is  ufually  bounded  by  fandy  banks, 
but  fometimes  low  rocks  of  micaceous  fhiftus  appear ; and 
at  its  head  are  the  links  or  downs  we  have  already  men- 
tioned, which  extend  nearly  to  Loch-in-daal.  From  this  loch 
to  the  great  caves  which  are  fituated  upon  the  north-weft 
part  of  the  ifland,  the  fhore  is,  as  ufual,  an  alternation  of 
low,  rugged  cliffs  of  micaceous  fhiftus  and  fandy  beaches  ; but, 
as  we  come  nearer  to  the  caves,  the  cliffs  are  much  higher,  and, 
in  place  of  micaceous  fhiftus*  we  have  rugged  precipices 
of  granular  quartz.  We  defcended  a path  made  in  thefe 

cliffs. 
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cliffs,  which  brought  us  among  rocks  terribly  broken  by  the 
fea ; and  after  walking  a few  hundred  feet,  thei  caves  prefented 
themfelves  with  much  dignity.  The  height  of  the  rocks  in 
which  they  are  fituated ; the  wild  and  rugged  grandeur  of  the 
neighbouring  hills  ; the  folitude  of  the  place ; all  add  frefh  in- 
tereft  to  this  ftriking  fcene.  The  great  cave,  or  what  is  called, 
in  the  Erfe  language,  Ea-maur,  is  about  thirty-three  yards  wide 
at  its  entrance,  and  from  fix  to  eight  yards  high : as  we  go  in- 
wards, the  roof  becomes  higher^  but  it  foon  again  contracts  in 
all  its  dimenfions ; and  about  150  yards  from  its  entrance,  it  is 
fa  narrow  and  low,  as  to  prevent  any  one  from  getting  farther. 
It  is  fituated  in  granular  Quartz,  as  is  the  cafe  with  the  other 
fmaller  caves.  The  celebrated  Sauffure  has  lately  publifhed  a 
feries  of  experiments  vipon  the  temperature  of  caves,  in  which 
he  obtained  fome  curious  refults.  I repeated  them  carefully 
in  the  great  cave,  but*  did  not  find*  a difference  of  more  than 
8°  of  Fahrenheit  between  the  temperature  of  the  cave  and 
that  of  the  fhade,- 

At  a little  diftance  from  the  cavfcs,  I ob'ferved  the  granular  ; 
quartz  covering  a fpecies  of  fhiflofe  talc,  and,  alfo,  a fpecies  of 
marl,  in  the  neighbourhood  of  the  granular  quartz  and  micaceous 
» fhiftus  : but  I had  not  an  opportunity  of  examining  their  relative 

pofition,  „ 

Mr  Mills  remarks  that  the  caves  are  in  rocks  of  chert. 
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pofition.  From  this  we  crofted  a very  fatiguing  moor  to  Portas- 
keg  : the  rocks,  all  the  way,  are  of  granular  quartz,  (extending 
even  to  the  fummit  of  the  higheft  hills,')  excepting  a few  pla- 
ces upon  the  fea  fhore,  where  micaceous  fhiftus  appears. 


JURA. 

THIS  ifland  is  about  32  miles  long,  and  6 broad;  but  at 
Tarbet  it  is  nearly  divided,  being  only  a mile  and  a half  broad. 
It  is  bounded  on  the  E.  by  Knapdale  and  Cantire ; on  the  S. 
by  the  ifland  of  Ifla ; upon  the  W.  by  Colonfay,  Oranfay,  Mull, 
&c. ; ->and  towards  the  N.  the  Slate  iflands.  It  is  in  general 
very  mountainous,  particularly  upon  the  S.  W.  extremity, 
where  are  fituated  the  high  hills  called  the  Paps  of  Jura.  None 
of  the  Hebrides  prefent  fuch  a mafs  of  rugged  barrennefs.  The 
hills  are  often  grey  and  bare ; and  the  fcanty  portions  of  the 
lower  ground  which  are  cultivated,  feem  ill  managed.  The 
fhore  upon  the  eafl  fide  is  in  general  low ; but  upon  the  weft  it 
rifes  frequently  to  a great  height,  and  is  broken  into  many  ftri- 
Jking  forms;  particularly  we  obferve  extenfive  caves,  which  afford 

fhelter 


JURA. 


167 

flielter  to  the  deer  and  goats  that  browze  among  the  neighbour- 
ing rocks. 

Mineralogy.  The  mineralogy  of  this  ifland,  as  far  as  I ex- 
amined it,  is  but  little  interefling,  as  it  does  not  differ  mate- 
rially from  that  of  the  fhores  of  Ifla.  I fhall  not  omit,  how- 
ever, to  give  a fhort  account  of  it,  as  its  mineralogy  has  not 
engaged  the  attention,  of  any  writer. 

Immediately  below  Ardfin,  the  feat  of  the  hofpitable*  Archi- 
bald Campbell,  Efq.  I obferved  ftrata  of  granular  quartz,  incli- 
ned at  an  angle  of  45°  j yet  they  are  not  regularly  fo,  for  I 
obferved  them  inclined  at  different  angles  in  other  parts  of  the 
ifland.  This  rock  forms  the  coafl  of  the  ifland  all  along  the 
found  of  Ifla,  and,  as  far  as  I could  obferve,  it  appears  to  ex- 
tend along  the  whole  weft  coaft.  The  cliffs  are,  in  fome  pla- 
ces, of  confiderable  height ; and  the  great  maffes  which  are 
feparated  from  them  have,  in  general,  a tendency  to  the  pyra- 
midal fhape.  This  is  another  fad:,  fimilar  to  what  I obferved 
in  Arran,  fhowing  that  particular  rocks  break  in  fuch  a manner 
as  to  be  charaderiflic  of  their  peculiar  nature.  Thefe  quartzy 
maffes,  by  further  decompofition,  fall  into  fmall  cryftalline 
grains,  which  cover  the  ihore,  in  fome  places,  to  a confiderable 

extent  1 
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extent ; and  form  a fand,  which  is  affuredly  among  the  pureft 
that  nature  affords.  It  has  been  ufed  with  much  fuccefs  in  the 
making  of  fine  glafs ; and  I have  little  hefitation  in  faying, 
that  it  is  worthy  of  being  more  generally  known  as  an  article 
for  glafs-making : indeed  it  might  alfo  be  advantageoufly  ufed 
for  the  making  of  finalt,  and  different  kinds  of  porcelain,  in 
the  place  of  powdered  quartz,  or  flint. 

Many  bafaltic  veins  are  to  be  feen  traverfing  thefe  quartzy 
ftrata,  which  extend  along  the  found  of  Ifla  and  the  weft  coaft 
of  the  ifland : and  it  is  curious  to  obferve  the  manner  in  w^ich 
thefe  two  rocks  decompofe  ; for  upon  this  circurnftance  de- 
pends the  varied  appearance  of  the  rocky  fcenery  on  the 
weft  coaft  of  Jura.  Sometimes  the  bafalt  decays  firft,  leav- 
ing only  the  empty  fpace  which  the  vein  had  formerly  filled ; 
and  this  afterwards  is  much  enlarged  by  the  decaying  of  the 
quartz : thus  forming  caves  fuch  as  are  reprefented  in  the 
plate.  In  other  inftances,  the  granular  quartz  decays  firft ; 
and  either  falls  away  from  the  fide  of  the  bafaltic  vein,  or 
is  wafhed  away  by  the  fea : thus  leaving  the  bafaltic  rocks 
extending  acrofs  the  beach  like  immenfe  walls.  Thefe  great 
maffes  of  bafalt  are  often  broken  into  various  fliapes ; but 
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the  moft  ftriking  appearances  are  formed  by  the  central  part 
of  the  vein  decaying  firft,  which  leave  magnificent  arches : 
but  the  engravings  of  this  coaft  will  convey  a more  lively  idea 
of  the  character  of  thefe  rocks,  and  the  general  appearance  of 
the  fcenery,  than  any  defcription. 

There  are  many  caves  upon  this  coaft,  and  fome  of  them  of 
vaft  fize  ; but  my  time  did  not  allow  me  to  vifit  the  moft  re- 
markable.— In  wandering  among  the  rocks,  I obferved  feveral 
banks  of  coral  fand  ; which  I was  happy  at  obferving,  as  it  will 
be  of  great  ufe  to  this  ifland,  heretofore  deftitute  of  all  kinds 
of  calcareous  matter,  and  abounding  with  much  improvable 
peat  mofs. 

Paps  of  Jura.  Thefe  mountains,  which  are  the  moft  ele- 
vated in  the  ifland,  are  diftinguifhed  by  different  names.  The 
three  moil  remarkable  are,  Beinn-a-chaolois,  or,  the  Mountain 
of  the  Sound  ; Beinn-fheunta,  or,  the  Hallowed  Mountain ; 
and  Beinn-an-oir,  or,  the  Mountain  of  Gold.  , The  laid  moun- 
tain is  the  higheft ; being  about  2600  feet  above  the  level  of 
the  fea ; and  is,  like  the  others,  fomewhat  of  a conical  fhape. 

We  clambered  to  the  fummit  of  one  of  thefe  hills,  but 
found  the  afcent  very  fteep,  and  fatiguing,  from  the  number  of 
fmall  loofe  ftones  that  cover  its  fides : but  our  fatigues  were 
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loon  forgot  in  the  immenfity  and  variety  of  the  profpecl  now 
before  us.  Immediately  below  was  the  rugged  fcene  of  the 
grey,  Ilorm-beaten  rocks  of  Jura,  interfperfed  with  numerous 
lakes ; conveying,  as  Mr  Gilpin  remarks,  the  idea  of  complete 
flerility.  To  the  S.  the  ifland  of  Ifla  feemed  fpread  under  our 
feet ; and,  farther  diflant,  appeared  the  coaft  of  Ireland.  To 
the  W.  we  obferved  the  fmall  ifles  of  Gigha  and  Cara,  the 
ifthmus  of  Cantyre,  and  the  lofty  red-coloured  granite  moun- 
tains of  Arran,  forming  a finking  contrafl  to  the  fombre  hue 
of  the  mountains  of  Cantyre  ; and,  flill  at  a great  diflance,  our 
view  was  bounded  by  the  diflant  county  of  Ayrfhire.  On  the 
N.  E.  we  obferved  the  wild  alpine  ridges  of  Argylefhire,  ex- 
tending all  the  way  to  Ben-Lomond.  To  the  W.  the  Hebri- 
des appear,  fcattered  through  the  ocean  : the  ifles  of  Colonfay 
and  Oranfay  are  in  our  immediate  neighbourhood  j farther  dif- 
tant,  is  the  mountainous  ifland  of  Mull,  the  celebrated  I-colm- 
kill,  with  the  adjacent  ifles  ; and  the  long-extended  ifles  of  Coll 
and  Tirie  appear  like  a haze  in  the  horizon*. 

Thefe  mountains  are  principally  compofed  of  flrata  of  a gra- 
nular  quartz,  elevated  at  an  angle  of  45 °,  and  dipping  to  the 
fouth-wefl.  From  the  fummit  of  the  hill,  the  flrata  appear  to 
run  in  different  directions ; fome  curved,  and  others  nearly 
horizontal ; thefe  appearances,  however,  are  probably  more 

owing 
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owing  to  the  fituation  from  which  I viewed  them,  and  the 
ends  of  the  ftrata  being  worn  down  by  the  rain,  &c.  than  to 
any  alteration  in  their  dip  or  direction.  The  fragments  of 
rock  which  cover  the  ficles  and  tops  of  thefe  mountains,  are 
broken  into  fmall  angular  fragments  ; which,  obferved  at  a dif- 
tance,  and  even  with  a telefcope,  would  fliow  us,  that  they  are 
formed  of  a rock  very  different  from  granite  ; as  the  latter 
almoft  always  decompofes  in  large  rhomboidal  maffes. 

I frequently  obferved  maffes  of  this  granular  rock  ; which, 
from  its  containing  felfpar  and  mica,  is  to  be  confidered  as  a 
true  granite.  This  fadd,  will  be  reckoned,  by  certain  geolo- 
gifls,  as  decifive  againfl  the  opinion  of  Mr  Werner  ; who  af- 
firms, that  granite  is  the  oldefl  rock,  and  confequently,  that 
upon  which  the  others  reft.  It  cannot  be  denied,  that  there 
are  feveral  fadts,  detailed  by  the  moft  intelligent  geologifts, 
which  fliow,  that  granite  is  fometimes  of  a cotemperaneous 
formation  with  ardefia  micaceous  fliiftus  f,  and  grieifs  J ; 
yet  they  are  fo  rare,  that  I can  only  conclude  from  them,  as  I 
have  before  mentioned,  that  after  the  greater  part  of  the  gra- 

Y 2 nite 
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nite  had  been  precipitated,  dill  a fmall  portion  remained  in  fo~ 
lution  ; and  was  afterwards  depofited  along  with  the  gneifs,  or 
other  primary  rocks.  The  opinion  of  Mr  Werner,  on  the 
other  hand,  is  fupported  by  fo  vaft  a mafs  of  evidence,  as  bears 
down  all  oppofition.  Thus,  according  to  Sauffure,  the  granite 
of  the  Alps,  excepting  in  one  or  two  inftances,  is  always  co- 
vered with  other  ftrata  ; itfelf  forming  the  interior,  and  often 
the  higheft  parts  of  the  mountains.  The  fame  obfervation  has 
been  made  by  Baron  Born,  and  Efmark  in  the  mountains  of 
Hungary  and  Wallachiaj  by  Palaffo,  La  Peyroufe,  and  Car- 
bonieres  in  the  Pyrenees  ; by  Reufs  in  the  mountains  of  Bo- 

1 

hernia  ; Lazius  in  thofe  of  the  Hartz  ; by  Patrin,  Herman,  Pal- 
las in  the  vaft  extended  empire  of  Ruftia ; by  the  French 
mineralogifts  in  all  the  granite  mountains  of  f ranee  ; alfo  in 
the  granite  mountains  of  the  Weft  Indies,  and  in  the  few 
which  have  been  examined  in  England  j*  and  Scotland. 

Having  mentioned  the  different  kinds  of  rock  which  form 
the  coaft  and  hills,  from  Ardfin,  along  the  fouth  and  weft 
parts  of  the  ifland.  We  will  now  proceed  along  the  eaftern 

fhore 

+ In  the  great  mine  in  Cornwall,  called  the  Cooks  Kitchen,  I have  been  told,, 
that  the  granite  has  been  found  above  the  ardefia  for  killas).  I have  not  as  yet 
had  it  accurately  confirmed. 
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Shore,  from  the  fame  place.  Upon  the  fliore,  at  a little  dis- 
tance from  Ardfin,  ftrata  of  micaceous  fhiftus,  alternating 
with  rocks  intermediate  between  talcaceous  fhiftus  and  ar- 
defia,  appear,  and  continue  forming  low  cliffs  along  the  fhorc 

to  the  harbour  of  the  Small  ifles  *.  Thefe  rocks  are  fome- 
• 

times  very  compadf,  and  have  a tendency  to  break  into  irre- 
gular columns ; fo  that  in  fome  points  of  view,  they  are  not 
unlike  columnar  bafalt : we  alfo  obferved  bafaltic  veins  tra- 
verfing  them  in  many  places.  From  this  the  country  gradu- 
ally rifes  as  we  approach  the  high  hills,  the  paps  of  Jura  ; and 
in  fome  places,  as  upon  the  road  leading  from  Ardfin  to  Small 
Ifles,  chlorite-flate  is  to  be  obferved  alternating  with  the  other 
rocks.  This  chlorite-flate,  fometimes  paffes  to  hornblende 
rock,  by  a mixture  of  green  hornblende  ; and  it  fometimes 
contains  calcareous  fpar,  and  cryflals  of  yellowifh-green  a<5ty« 
nolite  difperfed;  but  this  latter  is  a rare  appearance.  Not 
unoften  I obferved  the  chlorite  penetrating  the  quartz,  form- 
ing  a dark  green  coloured  ftone  ; and  here  I was  fo  fortu- 
nate as  to  difeover  that  rare  foflil,  the  cryflalized  chlorite,  of 
which  a particular  defeription  is  given  in  the  following  chap- 
ter. If  we  ftill  continue  our  courfe  towards  the  high  hills,  we 

at 

* About  a mile  diftant  from  Ardfin,  we  landed  upon  a fmall  low  ifland,  which 
is  compofed  in  general  of  a coarfc  taleaceous  Ihiftus  j and  between  the  ftrata  we 
obferved  layers  ef  beautiful  hornftone. 
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at  length  find  the  granular  quartz  rifing  from  under  the 
micaceous  fhiftus,  at  an  angle  of45°,  and  from  this,  the  whole 
country  to  the  fummit  of  the  mountains  is  formed  of  the 
fame  rock. 

We  would  naturally  conclude,  from  finding  the  quartz 
ftrata  lowermoft,  that  it  had  been  depofited  before  the  micace- 
ous fhiftus  ; this  is  only  true  in  part,  as  we  fometimes  obferve 
the  micaceous  fhiftus  palling  to  granular  quartz,  at  a great  dif- 
tance  from  the  juntftion  j\ 

As  far  as  my  experience  goes,  mountains  of  granular  quartz 
are  to  be  confidered  as  rare  occurrences  in  Scotland  : in  Caith- 
nefs,  I obferved  quartz  mountains,  as  will  afterwards  be  men- 
tioned : and  Mr  Williams  tells  us  of  quartz  mountains  in  Rofs- 
fhire  * : but  thefe  are  the  only  inftances  I am  acquainted 
with.  It  is  even  an  unfrequent  rock  ia  other  countries ; in 
the  Carpathian  Alps,  Dr.  Townfon  informs  us,  he  obferved 
what  he  calls  primitive  fandftone  lying  upon  granite  ; and  Mr 
Deriabin,  to  whom  I fhowed  the  Jura  rock,  affures  me  that  it  is 

fimilar 

f-iln  Brainfdorf,  in  Saxony, granular  quartz  has  been  obferved  palling  into  mica* 
*ceous  ihiftus.  2 Crell.  Leytr.  64. 

T Williams’s  Mineral  Kingdom,  vol.  2.  p.  52; 
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fimilar  to  that  which  forms  fo  great  a portion  of  thefe  moon- 
tains. 

As  the  difcovery  of  limeftone  would  be  of  much  fervice  in 
the  agricultural  operations  of  this  illand,  we  were  anxious  to  as- 
certain if  any  fuch  ftrata  exifted  between  the  Small  Ides  and  the 
Sound  of  Ida.  To  determine  this,  we  examined  not  only  the 
diores,  but  the  ravines  upon  the  fides  of  the  hills,  yet  without 
fuccefs.  This  failure  in  our  refearches  does  by  no  means  imply 
that  limeftone  does  not  exift  in  this  diftritft,  particularly  when 
we  recollect  that  thefe  rocks  are  not  unfavourable  to  it.  We 
have  many  inftances  of  limeftone  being  found  in  micaceous 
diiftus,  in  different  parts  of  Scotland,  as  at  Dalmally,  near  Blair 
in  Athol,  &c.  J It  may  even  occur  in  granular  quartz ; as 
Efcher  has  obferved  limeftone  among  granular  quartz  in  the 
valley  of  Reufs. — Townfon  upon  the  granulated  quartz  ('pri- 
mitive fandftone)  of  the  Carpathian  Alps,  &c. 

The  harbour  of  the  Small  Ides  is  rendered  pretty  fafe  by 

three 

X Werner  has  obferved  limeftone  alternating  with  micaceous  fhiftus  and  arde- 
fia,  in  Saxony : fo  has  Charpentier,  and  that  in  great  ftrata.  Werner,  Kurze 
Claffific.  14.  Charpent.  55,  56,  57,  174,  201,  400. 
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three  or  four  fmall  illands,  that  defend  it  from  the  violence  of 
the  fea.  It  will  admit  veffels  of  feveral  hundred  tons  ; yet,  as  the 
illand  and  the  neighbouring  country  are  but  thinly  inhabited, 
few  veffels  are  to  be  feen  enlivening  this  folitary  fcene.  The  coun- 
try in  the  neighbourhood  rifes  gradually  as  it  approaches  the  Paps 
of  Jura,  which  here  prefent  a magnificent  and  flriking  mountain- 
ous fcene.  The  flrata,  from  the  fhore  to  the  vicinity  of  the  Paps 
of  Jura,  are  compofed  of  micaceous  fhiftus ; excepting  at  one 
place,  about  half  a mile  north  from  Mr  Macnicol’s  houfe, 
where  we  obferved  a ftratum  of  ardefia  tegularis  (roof  flate) 
cropping  through  the  heath.  This  ftratum,  which  appears  to 
be  of  confiderable  breadth,  is  bounded  by  the  micaceous  fhif- 
tus ; and,  near  the  jundliofi,  the  micaceous  fhiftus  contains  cu- 
bical cryftals  of  iron  pyrites  *. 

From  the  Small  Ifles  to  Luggan,  the  flrata  of  micaceous 
fhiftus  ftill  continue,  often  very  compadl,  and  frequently 
traverfed  by  bafaltic  veins.  At  Tarbet,  which  is  the  nar- 
rowed: part  of  the  illand,  the  land  immediately  upon  the  fhore 
is  low ; and  the  eye  is  refrefhed  by  the  appearance  of  a beau- 
tiful 

* May  not  the  prefence  of  cubical  pyrites,  in  micaceous  fhiftus,  be  indica- 
tive of  the  vicinity  of  ardefia  tegularis  ? 
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tiful  green  flat,  at  the  bottom  of  the  grey  hills  which  bound 
the  fliore.  From  this  to  Kenawochrach,  the  northern  extremi- 
ty of  the  ifland,  micaceous  fhiftus  appears  to  be  the  general 
rock,  but  it  is  fometimes  alternated  with  ardefia  tegularis.  At 
one  place  the  ardefia  has  been  quarried ; and,  from  what  we 
could  learn,  there  can  be  little  doubt  that,  with  well-dire<5ted 
experience,  the  working  may  become  of  confequence. 
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CHAP.  XI. 

Defcription  of  the  Fossils  mentioned  in  the  preceding  Chapter . 


GRANULAR  QUARTZ. 

Cyamea,  Dr  Walker’s  ClafTes  Foflilium.  Primitive  Sand- 
stone, Mr  Kirwan’s  Geological  Eflays,  p.  208.  Quartz, 
Ibid.  p.  179. 

This  rock,  which  we  have  fo  often  obferved  in  the  iflands 
of  Ilia  and  Jura,  is  defcribed  by  Dr  Walker  under  the  name  of 
Cyamea  Jurse  ; and,  more  lately,  Mr  Kirwan,  in  his  Geologi- 
cal Elfays,  defcribes  limilar  rocks  under  the  names  of  Arenace- 
ous Quartz  and  Primitive  Sandftone.  There  are  many  fpecies 
of  this  rock  in  thefe  iflands  j but  I will  only  mention  three  of 
the  moil  remarkable. 


1.  Com- 
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1.  Compact. 

Colour.  White,  or  grey. 

Lujire.  Little  glancing. 

Tranfparency.  Tranfmits  light  at  the  edges;  but  when 
the  Specimen  is  thin,  the  light  pafles  through  the 
whole. 

Hardncfs.  Strikes  fire  with  fteel. 

Frafture.  Even,  coarfe  fplintery,  and  frequently  fhifi- 
tofe  in  the  grofs. 

Intermixed  with  quartz,  (which  is  fo  compadt  as  to  render 
the  granular  character  difficultly  obfervable,)  I always  ob- 
ferved  a number  of  white  fpecks,  which  are  either  fellpar  or 
mica,  or  both,  ufually  in  a ftate  of  decompofition,  Sometimes 
veins  of  compadl  quartz  are  to  be  obferved  traverfing  this 
fpecies. 

2.  Micaceous.  This  fpecies  is  compofed  of  quartz,  and  a 
fmall  portion  of  mica.  The  mica  is  always  in  fmall  fcales,  and 
is  either  yellow,  brown,  or  white.  Often  the  mica  is  fo  abun- 
dant, that  we  have  a true  micaceous  ffiiftus. 

3.  Granitic.  In  this  fpecies,  the  granular  appearance  is 
more  evident : and,  intermixed  with  the  quartz,  are  numerous 

cryflals  of  red  and  white  felfpar,  of  various  fizes,  from  a pin- 
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head  to  half  an  inch  ; and  a few  fcales  of  mica  alfo,  now  and 
then,  occur.  Not  unoften  cubical  cryftals  of  iron  pyrites  are 
intermixed  with  the  other  ingredients,  and,  by  their  decompo- 
fition,  caufe  the  done  to  acquire  a brown  colour,  or  to  difinte- 
grate  altogether.  This  fpecies,  therefore,  is  to  be  reckoned  an 
approximation  to  the  granite,  from  which  it  differs  but  in  the 
proportion  of  felfpar  and  quartz. 

MICACEOUS  SHISTUS. 

This  rock  occurs  in  Ifla  and  Jura,  and  is  confiderably 
varied  in  its  appearance.  The  quartz  is  of  various  co- 
lours, as  black,  blue,  or  white ; and  is  generally  granular. 
The  mica  is  alfo  of  different  colours,  as  black,  brown, 
greenifli,  or  white  : the  fcales  are,  in  general,  fmall ; the  largefl 
are  thofe  in  the  rocks  in  the  flrata  that  extend  to  the  north  end 
of  Jura.  The  micaceous  fhiflus  at  Lag  in  Jura,  at  a didance, 
is  not  unlike  bafalt ; but  a nearer  examination  difcovers  a com- 
pound of  black  and  dark-blue  coloured  quartz,  with  fmall  fcales 
of  black  mica  very  clofely  compared  together.  It  often  alfo 
contains  iron  pyrites,  which,  by  its  decompofition,  forms  a num- 
ber of  ruft-coloured  fpots.  Sometimes  cryftals  of  felfpar  occur 
when  it  paffes  to  gneifs  ; or  the  quantity  of  quartzy  particles 
increafe  when  it  paffes  to  the  date  of  arenaceous  quartz. 

ARDESIA. 
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ARDESIA. 

Colour.  Bltiifti  or  blackifh  grey. 

Lujlre.  Silky.  This  filky  glofs,  Mr  Kirwail  remarks,  inti- 
mates magnefia. 

! Tranfparency . None. 

Frafture.  Streight,  flaty  ; the  laminae  are  undulated  upon  the 
furface. 

Hardnefs.  Eafily  fcraped  with  a knife : but  this  degree  of 
foftnefs  is  probably  owing  to  the  influence  of  the  weather, 
as  the  fpecimen  now  defcribed  was  taken  from  the  furface  of 
the  ftratum. 

Streak.  Grey. 

Smell.  Emits  a ftrong  earthy  fmell  when  breathed  on. 

Cubical  cryftals  of  iron  pyrites  are  difperfed  through  it ; and 
thefe,  by  the  efcape  of  the  fulphur,  are  converted  into  brown 
iron  ore.  It  is  worthy  of  remark,  that  the  pyrites  which  occurs 
in  the  primary  ftrata  is  much  lefs  liable  to  decompofltion  than 
that  which  we  find  in  the  fecondary ; and  farther,  that  altho* 
we  find  pyrites  very  abundant  in  the  primary  ftrata,  yet  the 
combinations  of  the  fulphuric  acid  with  earths  are  rarely  to  be 

obferved. 
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obferved  *.  Mr  Kirwan,  in  the  fecond  volume  of  his  Mine- 
ralogy, explains  to  us  the  difference  between  thofe  pyrites  that 
efflorefce  and  decompofe  quickly,  and  the  others  which  decom- 
pofe  more  flowly.  He  remarks,  that  thofe  pyrites  which  efflo- 
refce  fpontaneoufly,  contain  iron  in  a metallic  ftate ; but  the 
others  which  decompofe  more  flowly,  and  by  the  feparation  of 
their  fulphur,  have  the  iron  in  the  ftate  of  an  oxyd. 


CHLORITE  SHISTUS. 

Slaty  Chlorite , Kirwan’s  Mineralogy.  Argilla  Chlorites 

Shistosus,  Werner. 


Colour.  Dark-green. 

Internal  Lujlre.  Little  glancing. 

Franfparency.  None. 

Fra&ure.  Slaty ; lamellae  pretty  eafily  feparable. 

Hardnefs.  Yields  eafily  to  the  knife. 

Streak. 

* Gypfum  has  been  difcovered  mixed  with  mica  in  Mount  St.  Gothard  ; 44 
J.  de  Phyfique.  Pallas  has  obferved  gypfum  aflociated  with  felfpar  in  Siberia  ; 
5 Nord.  Beytrage.  Sulphat  of  Barytes  has  been  obferved  in  gneifs  in  the  moun- 
tains of  Savoy,  as  mentioned  by  Werner.  Thefe  are  the  few  inllances  that  are 


known. 
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Streak.  Green, 

Smell.  Has  a flrong  earthy  fmell,  when  breathed  on. 

Frequently  grains  and  layers  of  quartz  are  to  be  obferved 
mixed  with  the  chlorite ; and  fometimes  the  quartz  is  penetra- 
ted with  it,  forming  a foffil  not  unlike  prafe.  Iron  py- 
rites are  fometimes  intermixed  with  the  chlorite,  and,  by  their 
decompofition,  colour  the  rock  brown.  Cryftals  of  green  horn- 
blende are  alfo  to  be  obferved  intermixed  with  the  chlorite  ; and 
according  to  the  quantity  of  hornblende,  the  rock  paffes  more 
or  lefs  to  the  date  of  hornblende  rock. 


FOLIATED  CHLORITE. 

Blattriger  Chlorite , Werner,  Efthner’s  Mineralogie,  Em- 

merling’s  Mineralogie. 

The  colour  is  that  of  the  common  chlorite. 

It  is  found  not  only  maffive,  but  alfo  difperfed,  and  cryftal- 
lized. 

The  cryftals  are  in  the  form  of  a double  conical  pyramid, 
with  truncated  apices;  and  are  to  be  obferved  alfo  in  the 
form  of  a cylinder,  with  a cone  or  conical  pyramid  upon 
each  extremity. 
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The  cryftals  are  {mall,  with  little  luftre  on  the  outhde,  but  ftrong 
glancing  f internally. 

Lujlre.  Intermediate  between  the  greafy  and  mother  of  pearl. 
FraEture.  Foliated  ; but  moft  commonly  curved  foliated. 
Tranfparency.  Semi-diaphanous  ; or  fuch  as  to  permit  light  to 
pafs  thro’,  but  fo  little  that  objects  cannot  be  diftinguifhed. 
Hardnefs . Not  eafily  fcratched  with  the  nail,  yet  yielding  eafily 
to  the  knife. 

Fragments.  Tabular  ; feels  a little  fatty  ; and  is  not  remarka- 
bly heavy* 

It  is  found  invelting  white-coloured  quartz,  but  more  com- 
monly well  cryftallized  in  cavities  of  the  quartz.  I have  only 
obferved  it  in  the  ifland  of  Jura,  among  the  ftrata  of  chlorite 
fhiflus,  upon  the  road  from  Ardfin  to  the  harbour  of  the  Small 
Ifles.  According  to  Emmerling,  it  is  a very  rare  fofiil ; as  it 
has  been  obferved  in  one  other  place  only,  that  is,  upon  the 
mountain  of  St.  Gothard,  in  Switzerland,  where  it  is  accom- 
panied by  cryftals  of  adularia,  reddifh-brown  fchorl,  and  rock 
cryftah 

HORN- 
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HORNSTONE. 

Achates  Petrosilex , Lin.  Silex  Corneus , Wern.  Ni co- 
mi  a,  Dr  Walker.  Chert , Angl. 

Colour . Pale  brown  ; in  fome  parts  green,  when  intermixed 
with  the  magnefian  rock  in  which  it  lies. 

Lujlre.  None. 

Tranfparency . Tranfmits  a little  light  at  the  edges^ 

Fra£turs.  Fine  fplintery. 

Hardnefs.  Strikes  fire  plentifully  with  fteel. 

Where  it  is  in  contact  with  the  magnefian  rock,  it  is  much 
intermixed  with  it,  has  a green  colour,  and  at  length  fairly 
pafles  into  the  talcaceous  fhiftus  of  which  the  ifland  is  formed. 
Sometimes  we  find  veins  of  cryftallized  calcareous  fpar  traver- 
fing  it. 
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TALCACEOUS  shistus. 

Lapis  Ollaris , Waller.  Talcum  Ollaris , Lin.  Schei - 

jm,  Verharteter  Talc , Germanor.  Talcum  Proprium 
Ollari , Werner. 

Colour.  Dark-greenifh  black,  or  yellow. 

Lujlre.  Nearly  as  fhining  as  filk. 

Travfparency.  Sometimes  tranfmits  a little  light  at  the  edges  j 
in  other  fpecimens,  when  it  pafles  to  ardefia,  it  is  opaque. 
Fraflurc.  Shiftofe. 

Hardnefs.  Yields  to  the  knife  eafily ; but,  as  it  pafles  to  the 
Hate  of  argillite,  becomes  harder. 

Streak.  Grey. 

This  rock  is  to  be  obferved  pafling,  upon  the  one  hand,  to 
the  chlorite  flate,  and,  on  the  other,  to  ardefia.  It  is  found/  in 
different  parts  of  the  iflands  of  Ifla  and  Jura,  as  has  been  men- 
tioned in  the  preceding  chapter. 


LIME- 
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Colour.  Dark  blue. 

Lujlre . Very  weak,  principally  from,  a few  Alining  particles 
difperfed  through  it. 

Franfparency.  None. 

Fra&ure.  Even,  fine  fplintery. 

Hardnefs.  Yields  with  fome  difficulty  to  the  knife. 

Streak.  Grey. 

It  forms  the  central  part  of  the  ifland  of  Ilia,  and  contains 
no  petrifactions ; which  renders  it  probable  that  it  is  of 
primitive  formation.  It  may  be  objected  to  this,  that  all  pri- 
mitive limeftones  have  a fcaly  or  granular  grain.  We  cannot 
doubt  that,  in  general,  this  obfervation  is  perfectly  correct ; 
but  it  feems  liable  to  exceptions  : as  Mr  Kirwan,  in  his  Geolo- 
gical Effiiys,  mentions,  upon  the  authority  of  the  Helvetic  Ma- 
gazine, that  the  mountains  of  Wetterhorn,  Wellhorn  and 
Burghorn  are  formed  of  primitive  limeftone  having  a fplin- 
tery fracture ; and  I ffiall  afterwards  mention  primitive  lime-* 
Hone,  or  marble,  with  a fplintery  fracture,  as  occurring  in  the 
Hebrides.  Mr  Kirwan  further  mentions,  that,  as  fome  traces 
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of  muriatic  acid  are  to  be  found  in  fecondary  limeftone,  and 
none  in  the  primary,  this  may  ferve  as  a good  teft  for  diftin- 
guifhing  them.  I have  not,  however,  made  any  experiment, 
with  this  view,  upon  the  Ifla  limeftone. 


COMPACT  MARL— STONE  MARL. 
Verharteter  Mergel , Germanor.  Calcareus  Marga  Indu- 

rata , Werner. 

Colour.  Yellow,  or  yellowifh  white. 

Lujlre . None. 

Tranfparency.  None  ; but,  when  much  penetrated  with  filice- 
ous  matter,  tranfmits  a little  light  at  the  edges. 

Frafiure.  Fine  fplintery. 

Hardnefs.  Yields  with  difficulty  to  the  knife ; and,  when 
penetrated  with  filiceous  particles,  fcarcely  yields  to  the 
knife. 

Is  flowly  acted  upon  by  acids,  and  feels  heavy. 

It  is  ufed  for  the  purpofes  of  agriculture,  but  it  requires  feve- 
ral  years  before  it  falls. 

M EL  AN- 
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MELANTERIA,  Pliny— BLACK  CHALK. 

Shistus  fcriptura  atra , ater  inquin ans ^ Linn.  Argilla  nigri- 
ca , Werner.  Shistus  nigrica , Waller.  Melanteria , Dr 
Walker. 

Colour.  Bluifh  black. 

Lujlre.  Longitudinal  fradlure  extremely  little  glancing,  and 
the  crofs  fradture  none. 

FraRure.  Longitudinal  fra<5ture,  curved  ilaty ; but  the  crofs, 
fine  earthy. 

Streak . Little  glancing.  Colours  black,  but  without  the  luf- 
tre  of  plumbago. 

Hardnefs.  Pretty  eafily  fcratched  with  a knife. 

This  foflil  occurs  often  in  the  neighbourhood  of  aluminous 
fhiftus ; and  is  always  found,  difpofed  in  beds,  in  the  primitive 
mountains,  particularly  in  ardefia.  As  it  writes  upon  paper, 
and  has  a bluilh-black  colour,  it  has  often  deceived  the  unin- 
formed, who  have  imagined  they  have  difeovered  black  lead : 
the  difference  of  luftre,  and  other  chara&ers,  however,  fuffi- 
ciently  diftinguifh  them.  It  has  alfo  been  taken  for  coal,  or 
reckoned  a proof  of  the  vicinity  of  coal  flrata.  Thus,  Dr 

Reufs, 
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Reufs  in  travelling  through  Bohemia,  tells  us,  that  he  ob- 
ferved  a {haft  funk  feveral  fathoms  through  ardefa,  and,  upon 
enquiry,  lie  found  it  was  in  fearch  of  coal.  This  coal,  how- 
ever, upon  examination,  he  found  to  be  a fpecies  of  aluminous 
flate,  very  nearly  refembling  black  chalk.  This  fhould  ferve 
as  a flrong  caution  againft  making  trials,  without  having  firft 

examined  carefully  the  rocks  which  we  think  indicate  the  pre- 

% 

fence  1 of  coal ; and  farther,  whenever  any  coal-like  fubftance 
(which  was  the  cafe  here)  is  obferved  only  among  primitive 
rocks,  it  Ihould  excite  a ftill  ftronger  doubt,  when  we  recolledt 
that  coal  has  never  yet  been  dete&ed,  nor  probably  ever  will, 
in  any  quantity,  in  primitive  mountains. 


SEIL, 
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CHAP.  XII. 

Voyage  from  Jura  to  the  Slate  Ifands  of  Seil  and  Easdale  ; 
thence  to  Oban  and  the  If  and  of  Mull . 

.Having  found  it  very  inconvenient  to  examine  the  weft 
and  northern  parts  of  Jura,  Mr  Macnicol,  the  minifter  of  the 
illand,  (to  whofe  kindnefs  we  were  much  indebted,)  procured 
a boat,  and  we  failed  from  the  harbour  of  the  Small  Ifles  to 
the  illand  of  Seil,  a diftance  of  about  30  miles.  As  the  weather 
-was  charming,  we  kept  clofe  along  the  fhore  of  Jura,  which 
gave  us  an  opportunity  of  landing  upon  different  parts  of  the 
ifiand.  Having  reached  the  northern  extremity,  the  wind  in- 
creafed  a little  ; foon  after,  we  heard  the  great  whirlpool,  the 
Coryvrekan,  raging,  in  the  found  between  Jura  and  the  illand 
of  Scarba. 

We 
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We  now  paffed  the  rugged  ifland  of  Scarba,  which  is  appa- 
rently compofed  of  micaceous  fhiftus  traverfed  by  bafaltic 
veins  ; next,  the  iiland  of  Luing,  faid  to  afford  much  ardeiia  j 
foon  after,  the  fmall  ifle  of  Balinahuia,  where  there  is  an  exten- 
flve  quarry  of  ardefia  ; and,  at  fome  diftance,  we  obferved  the 
ifland  of  Garveloch,  where  there  is  a confiderable  quarry  of 
Ihiftofe  marble*,  firft  difcovered,  many  years  ago,  by  Dr  Walker- 
After  much  oppofition  from  an  extremely  violent  tide,  we  at 
length  landed  upon  the  ifland  of 
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THIS  ifland,  about  3 miles  long,,  and  2 miles  broad,  is  feparated 
from  the  ifland  of  Eafdale  by  a ftrait  a few  hundred  feet  broad, 
and  from  the  mainland  by  a narrow  pafs  over  which  a bridge  has 
been  thrown.  The  ifland  is  in  general  flat,  yet  not  without  hills, 
from  the  higheft  of  which  we  have  a pleafant  view,  of  the  ma- 
ny 

* This  marble  rifes  in  flags  of  a coniiderable  fize,  fome  3 feet  by  2,  &nd  even 
4 feet  by  3 ; takes  a good  polifh  y and  is  of  a white  or  grey  colour,  and  is  fome- 
times  clouded  > and  has  a fine  grain. 
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ny  fmall  ifles  fcattered  over  the  ocean,  with  the  diftant  moun- 
tains of  Mull  and  Jura.  • 

The  greater  part  of  the  illand  is  compofed  of  rocks  of  primi- 
tive formation,  and  thefe  are  micaceous  fhiftus  and  ardefia. 
Bafaltic  veins  are  alfo  very  frequent,  traverfing  both  kinds  of 
ftrata  ; and,  where  the  ftratified  matter  is  walhed  away,  or  has 
fallen  down  by  decompofition,  the  perpendicular  veins  appear 
often  like  bafaltic  crags,  and,  at  firfi  fight,  may  be  taken  for 
ftrata.  Confiderable’ veins  of  quartz  are  alfo  to  be  obferved 
traverfing  the  primary  ftrata  upon  the  fouth  and  eaft  fliores  of 
the  illand ; and,  near  to  the  fouthern  extremity,  I obferved  a 
vein  of  quartz  which  contained  a quantity  of  iron  pyrites,  but 
apparently  too  fmall  to  be  of  any  importance. 

Befides  thefe  primary  ftrata,  I obferved,  upon  feveral  parts 
of  the  illand,  fmall  portions  of  the  tranfition  (uebergangsge- 
burge)  and  flotz  rocks  (llotzgeburge).  Near  to  Mr  Campbell’s 
houfe,  I obferved  the  ardefia  covered  by  grauwacken,  and  both 

t 

apparently  traverfed  with  the  fame  bafalt  vein ; which  leads 
us  to  fuppofe  that  they  were  formed  at  the  fame  time ; and,  in 
fupport  of  this,  I may  mention,  that  German  mineralogifts 
have  obferved  thefe  rocks  to  alternate  *.  Upon  the  fide  of  the 
, - B b illand 

* Emmerling,  Band.  3.  § 105. 
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they  are  divided  into  quarriers  and  day  labourers.  The  quar- 
ters are  paid  annually  at  a certain  rate  for  every  thoufand 

« 

dates  : from  iod.  to  ijd.  I believe,  as  their  work  has  been  at- 
tended with  more  or  lefs  difficulty.  The  day  labourers  are 
employed  at  the  company’s  expence  in  opening  new  quarries, 
and  have  from  iod.  to  is.  a day. 


OBAN. 

AS  the  weather  continued  very  pleafant,  we  preferred  going 
to  Oban  by  fea,  in  place  of  the  circuitous  rout  by  land. 
Having  procured  a boat,  we  left  Seil,  with  a fine  breeze  ; our 
voyage  was  agreeable,  with  fcenery  often  ftriking ; on  one 
hand,  was  the  lofty  coaft  of  Mull,  extending  from  Loch  Bay 
to  Crogan,  all  apparently  bafaltic  ; on  the  other,  the  mainland 
riling  into  fmall  hills,  alfo  with  a bafaltic  afpedl.  Having 
$>afTed  the  ifle  of  Kerrera,  which  lies  acrofs  the  bay  of  Oban  ; 
in  a fhort  time  afterwards,  we  landed  at  the  village.  The  bay 
of  Oban  is  of  a femicircular  form  ; is  from  12  to  14  fathom 
deep,  with  good  anchoring  ground,  and  will  contain  500  fail 
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of  merchant  (hips.  The  village  is  pleafantly  fituated  at  the 
upper  part  of  the  bay,  a ftation  excellently  adapted  for  the 
iifhing.  The  decline  of  this  branch  of  trade,  has  indeed  been 
unfavourable  to  the  rife  of  Oban ; but  it  is,  notwithftancling, 
the  moil  confiderable  village  on  this  part  of  the  coaft,  con- 
taining about  586  inhabitants.  It  is  to  the  exertions  of  the 
two  brothers,  the  Meflrs.  Stevenfons,  who  fettled  here  in  1 77S, 
that  Oban  is  chiefly  indebted  for  its  prefent  flourifhing  con- 
dition. 

As  we  were  anxious  to  proceed  on  our  journey  through  the. 
iflands,  well  knowing  the  variable  (late  of  the  weather  in  thefe 
highland  countries  ; we  took  but  a glance  of  the  rocks  in  the 
neighbourhood  of  Oban.  The  ftrata  immediately  upon  the 
ihore,  on  both  fides  of  the  town,  are  formed  of  dark  blue  co- 
loured argillaceous  fhiftus  ; immediately  above  this,  I obferved 
in  fome  places  bafalt,  or  bafalt  porphyry.  As  we  approach 
Dunolly  caftle,  which  forms  the  extreme  point  of  land  upon 
one  fide  of  the  bay,  vafl  rocks  of  breccia  appear  ; and  thefe 
continue  all  the  way  to  Dunftaffnage  caftle  *.  Both  thefe  caf- 

ties 

* At  Boregonium,  which  is  a few  miles  from  Dunftaffnage,  there  are,  accor- 
ding to  Dr.  Garnet,  undoubted  volcanic  appearances.  Dr  Walker  informs  me, 
that  the  pumice,  which  Dr.  Garnet  mentions,  is  the  fcoriae  from  the  iron  fur- 
naces, which  were  worked  at  that  place  by  our  anceftors. 
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ties  are  built  upon  rocks  of  breccia,  which  is  compofed  of  va- 
rioufly  fhaped  pieces  of  granite,  micaceous  fhiflus,  and  fand- 
flone, connedled  by  an  arenaceous  breccia.  Upon  different 
parts  of  the  coafl,  and  in  the  interior  of  the  country,  this  breccia 
feems  to  lye  upon  a red  coloured  argillaceous  fandflone.  From 
Oban,  the  country  becomes  gradually  higher  as  we  approach 
the  great  mountain  of  Cruachan ; and  the  flrata  alfo  change. 
If  we  walk  by  the  Inveraray  road,  we  obferve  wacken,  and 
fometimes  bafalt  covering  the  fandflone  ; and  in  many  places 
great  rounded  maffes  of  granite,  which  formerly  conflituted 
part  of  the  breccia,  are  to  be  feen  fcattered  about.  Thefe 
fandflone  and  bafalt  flrata,  probably  continue  until  ardefia 
and  micaceous  fhiflus,  which  form  the  lower  region  of 
Cruachan,  make  their  appearance  ; and  this  is  fucceeded  by 
the  granite,  which  rifes  through  it,  and  continues  to  the  top 
of  the  mountain 

Mr.  St.  Fond  has  given  us  a chapter  upon  the  lithology  of 
Oban,  in  his  travels  through  Scotland ; but  he  has  here,  as 
ufual,  intermixed  his  theoretical  fpeculations  with  the  defcrip- 
tions  of  the  flrata.  He  denominates  the  blue  argillaceous 

fhiflus 


* I owe  this  information,  with  regard  -to  Cruachan,  to  my  friend  Mx.  Cad- 

dell. 
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fhiftus  of  Oban,  a limeftonc ; this,  he  fays,  is  an  aquatic  pro- 
duction ; but  the  bafalt,  he  imagines  to  have  been  fuperindu- 
ced  in  a melted  date  under  water,  which  prevented  the  lime- 
done  from  being  altered  ; and  further,  he  deferibes  the  breccia 
as  a volcanic  matter,  which  has  been  thrown  up  in  a dmilar 
manner  with  thofe  volcanic  erruptions  “ in  which  water  heat- 
“ ed  to  the  highed  degree  of  ebullition,  enters  into  concourfe 
“ with  fire,  and  the  different  eladic  emanations  generated  by 
“ fubterraneous  combuftion.”  I muft  confefs  my  inability 
to  comprehend  this  explanation  ; at  any  rate,  it  is  now  ufe- 
lefs  to  attempt  fupporting  this  part  of  the  volcanic  theory,  as 
it  has  been  demonftrably  refuted  by  Mr  Kirwan,  in  his  paper 
on  bafalt, 


V or  age  to  Moll , 

HAVING  arranged  every  thing  for  the  continuance  of  our 
journey,  we  fet  fail  for  the  ifland  of  Mull,  which  is  about  15 
miles  from  Oban.  In  our  way,  paded  near  to  the  ifle  of  Ker- 
rera,  of  which  Faujas  gives  the  following  account.  “ A part 

of  this  ifland  is  volcanic ; on  the  coaft  fronting  Mull,  there 
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“ are  collections  of  compact  lavas  in  mates,  and  in- large  cur- 
“ rents.  This  bafaltic  lava  appears  fomctimes  in  the  form  of 
“ prilins,  which  are  not  very  regular  ; at  leaft  in  the  places  I 
“ had  an  opportunity  of  examining.  I alfo  found  fome  rocks 
“ of  micaceous  fhiftus  of  a whitifh  colour,  and  others  which 
“ were  greenifh,  with  a porous  texture.  Thefe  fhiftus,  or 
gneifs,  are  compofed  of  quartz,  fteatites,  and  fmall  fcales  of 
“ mica. 

“ Near  the  rock  of  micaceous  fhiftus,  there  is  found  com- 
“ mon  flate  of  a deep  grey  colour,  approaching  to  black ; the 
“ beds  of  which  are  almoft  even  with  the  ground ; quar- 
“ ries  might  eafily  be  opened  here  with  great  advantage  to 
“ the  country.  They  would  even  become  an  objecft  of  com- 
M merce.  Among  the  flate,  there  are  found  fome  brilliant 
“ pyrites,  the  cryftallizations  of  which  are  cubical  J.” 

We  next  pafled  the  ifland  of  Lifmore,  which  is  about  nine 
miles  long,  but  very  narrow  : it  is  according  to  Williams,  com- 
pofed entirely  of  limeftone,  traversed  with  bafaltic  veins.  Dr. 
Mitchell  fuppofes  that  the  limeftone  belongs  to  the  tranfition 

rocks. 
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rocks  (uebergangsgeburge).  From  the  greater  part  of  the  ifl- 
and  being  formed  of  limeftone,  at  the  fame  time  well  flicker- 
ed, it  is  rendered  one  of  the  mod  productive  fpots  in  the 

* i 

Highlands.  After  a fliort  voyage,  we  came  clofe  in  with  the 
coaft  of  Mull,  but  on  account  of  the  tide,  we  were  obliged  to 
pull  along  the  fliore  for  fome  miles,  which  gave  me  an  oppor- 
tunity of  examining  the  fliore,  until  we  landed  on  the  coafl. 
below  Achinacraig. 
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CHAP.  XIII. 

Outline  of  the  Mineralogy  of  the  If  and  of  Mull , 


This  ifland  is  about  22  miles  long,  and  16  miles  broad.  It 
is  reckoned  by  fome  writers  to  be  the  Maleos  of  Ptolemy  * ; 
and  Cambden  is  of  opinion,  that  it  is  the  Mille  of  Pliny  if.  On 
the  north,  it  is  bounded  by  Ardnamurchan  ; on  the  eaft,  by  the 
rugged  flerile  looking  mountains  of  Morven,  and  the  ifle  of 
Lifmore  ; to  the  fouth,  are  the  ifles  Jura,  Scarba,  and  Slate  ifles ; 
and  on  the  weft,  I-kolmkill,  Staffa,  Coll,  and  Tiree. 

The  coaft  of  this  ifland  is  much  diverflfied  in  its  appearance  ; 
in  many  places  we  obferve  a great  extent  of  fteep  and  bold 

rocky 
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rocky  fhores,  forming  tremendous  precipices ; particularly 
upon  the  fouth  fhore  near  Loch  Buy.  Often  the  fhores  are 
low,  but  ftill  rocky  and  dangerous  ; feldom  is  there  any  fandy 
beach,  the  coaft  being  generally  covered  by  the  immenfe  maf- 
fes  that  have  fallen  from  the  neighbouring  cliffs.  It  is  low, 
however,  towards  the  S.  W.  extremity  which  is  called  the 
parifh  of  Rofs.. 

The  ifland  is  very  mountainous,  and  fome  of  the  mountains 
rife  to  a eonfiderable  height ; particularly  Ben-More,  which  is 
reckoned  the  highefl  in  the  ifland.  It  is  much  interfered 
upon  the  weft  fide,  where  there  are  two  eonfiderable  lochs  or 
arms  of  the  fea,  called  Loch  Skriddan,  and  the  other  Loch- 
na-gaul. 

Mineralogy.  Achnacraig,  where  we  landed  from  Oban, 
is  fituated  at  a little  diftance  from  the  fea  fhore,  with  fome 
eonfiderable  flats-  near  it ; and  thefe  being  cultivated,  and  in 
fome  places  wooded,  enliven  the  feene  confiderably.  The 
rocks  are  in  general  bafalt  and  wacken,  which  are  in  many 
places  trav.erfed  with  bafaltic  veins.  The  occurence  of  veins 
of  bafalt  crofting  a fimilar  rock,  feems  to  be  very  rare  ; as  I 
am  well  informed,  that  foreign  mineralogifts,  have  never  ob- 
ferved  fuch  appearances.  Mr  Faujas  St.  Fond,  in  deferibing 
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this  part  of  the  ifland,  feems  to  have  been  much  ftruck  with 
one  of  thefe  veins,  which  he  compares  to  a circus ; and  has 
given  a long  detail  of  the  way  in  which  it  may  have  been 
formed.  This  was  all  very  unneceffary,  as  this  vein  does  not 
differ  from  many  others  to  be  obferved  in  the  ifland  ; and  the 
idea  which  Mr  St.  Fond  raifes  of  its  magnificence,  is  far 
ftretclied — it  is  trifling  when  compared  with  the  grand  ap- 
pearances upon  the*  coafls  of  Ifla  and  Jura.  As  we  advance 
towards  Loch  Speleve,  the  cliffs  upon  the  fliore  do  not  increafe 
much  in  height ; but  there  are  land  cliffs  behind  them  con- 
fiderably  higher.  The  rocks  are  almoft  entirely  of  bafalt  and 
wacken,  all  the  way  to  the  loch,  as  alfo  the  hills  in  the  neigh- 
bourhood. About  half  a mile  from  Achnacraig,  I obferved 
a flratum  of  blue  coloured  limeftone,  covered  with  calcareous 
fandftone;  but  thefe  ffrata  are  vifible  only  for  about  8 o feet, 
when  they  are  loft  under  the  bafalt.  This  limeftone  contains 
in  it  belemnites,  and  is  therefore  to  be  reckoned  with  the 
tranfition  rocks  ; and  is  what  Mr  Kirwan  confiders  as  the  moft 
ancient  of  the  fecondary  ftrata  *.  -■ 
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As  there  is  a good  road,  along  the  fhore  of  the  ifland,  from 
Achnacraig  to  Tobermory,  we  preferred  it  to  coafting  by  fea. 

Having 
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Having  left  Aclinacraig,  we  palled,  for  about  a mile,  through 
little  wooded  glens,  which  are  extremely  pleafant,  particularly 
in  a country  where  wood  is  truly  a rarity.  The  ftrata  fbill 
continued  bafaltic,  excepting  at  one  place  where  I oblerved  a 
ftratum  of  blue-coloured  limeftone  cropping  thro’  the  foil.  As 
we  journeyed  along  the  fhore  at  the  bottom  of  the  high  hills 
which  bound  it,  I judged  it  neceftary  to  examine  fome  of 
them  to  their  fummits  ; that  I might  obtain  more  diftimft  in- 
formation of  their  nature,  and  have  an  opportunity  of  furvey- 
ing  the  neighbouring  country.  The  day  being  fine,  we  began 
to  afcend  a high  hill,  about  two  miles  from  Achnacraig,  The 
afcent  was  very  fteep,  until  we  reached  an  extenfive  plain  feve- 
ral  hundred  feet  above  the  level  of  the  fea.  The  ftrata,  to  this 
height,  were  bafalt  and  greenftone,  and  both  frequently  tra- 
verfed  with  bafaltic  veins.  The  greenftone,  even  at  a conft- 
derable  diftance,  has  a lingular  fcorified-like  afpe<5l,  from  the 
felfpar  having  decayed,  and  the  remaining  hornblende,  refem- 
bling  a dark  green,  or  blackifh  cellular  mafs,  not  unlike  the  feo- 
ria  of  an  iron  furnace.  The  plain  was  covered,  to  its  whole  ex- 
tent, with  loofe  ftones  of  an  irondbrown  colour-  Hardlv  a 
trace  of  vegetation  could  be  feen ; and  the  deep  filence  of  this 
defert  was  difturbed  only  by  the  rufhing  of  the  cold  piercing 
wind  acrofs  the  mountain.  The  loofe  maftes  of  rock  juft 
mentioned,  Tfound  to  be  of  breccia,  which  isxompofed  of  va- 
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rioufly  fhaped  mafies  of  quartz,  earthy  felfpar,  hornftone,  and 
granite,  connected  by  a bafalt  or  wacken  ? bails  It  is  proba- 
bly of  the  nature  of  bafalt  tuff ; which,  according  to  German 
mineralogifts,  is  a rock  with  a bafalt  or  wacken  balls,  having, 
immerfed,  fragments  of  other  rocks,  as  granite,  quartz,  &c.. 
We  now  walked  towards  the  fummit  of  the  mountain,  which 
we  reached,  after  having  palled  over  a fucceflion  of  fmaller 
plains,  or  platforms,  feparated  from  each  other  by  fteep  bafaltic 
craigs.  The  fummit  is  compofed  entirely  of  bafalt,  which  con- 
tains much  hornblende ; and  this  rock  has  the  property  of  re- 
verflng  the  compafs  at  a confiderable  diftance,  and  even  in  de- 
tached pieces.  From  this  elevated  fituation  we  had  a fine  view 
of  the  ifland.  Towards  Tobermory  the  mountains  appear  to 
become  gradually  lower ; but,  upon  the  weft  fide,  a tremen- 
dous groupe  of  varioufly-ftiaped  mountains  appears  before  us, 
and  among  them  Ben-more  rifes  with  much  dignity.  The 
glens,  which  we  obferved  run  from  the  mountain,  are  of  great 
depth,  very  fteep,  and  apparently  compofed  of  ftrata  of  ba- 
falt  and  greenftone.  Thefe  ftrata,  however,  run  in  a direction 
contrary  to  that  of  the  vallies,  which  intimate  that  the  land 

has 
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has  funk  down,  as  we  have  already  explained  in  our  fpecula- 
tions  upon  the  formation  of  the  bed  of  the  Clyde.  We  now  de- 
fcended  from  the  mountain,  but  by  a different  route  from  that 
which  we  followed  in  afcending ; and  although  it  was 
fatiguing  and  difficult,  it  afforded  us  an  opportunity  of  obferv- 
ing  the  bafalt  and  greenftone  alternating  with  each  other,  and 
elevated  nearly  to  an  angle  of  45  °. 

We  now  continued  our  journey  along  the  Tobermory  road, 
with  hills  upon  one  hand,  but  in  a fhort  time  the  land  on  the 
other  became  low,  ftretching  out  towards  the  found  of  Mull, 
to  a point  on  which  is  fituated  Duart  Caftle.  The  hills,  as  alfo 
the  hills  near  the  fhore,  are  {till  bafaltic  ; but  we  were  informed 
that  there  is,  at  the  caftle,  a great  ftratum  of  limeflone,  which 
affords  cornua  ammonis  and  fhells.  As  we  approached  Achna- 
crofh,  we  obferved,  upon  the  fhore,  ftrata  of  argillaceous  fand- 
ftone,  with  interfperfed  bituminous  and  coaly  matter,  as  is 
ufually  the  cafe  with  fandftone  in  coal  countries  ; and,  at  a lit- 
tle diftance,  a rock,  which  feems  to  be  analogous  to  greenftone, 

of  which  a particulai  defcription  is  given  in  the  following 
chapter. 

From  this  to  Arros  the  fliores  are  low,  but  the  hills  rife  to  a 
confiderable  height ; and  both  are  formed  of  bafalt,  greenftone, 

and 
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and  wacken,  which  I fometimes  obferved  traverfed  with  bafal- 
tic  veins.  - The  bafalt,  but  more  particularly  the  wacken,  con- 
tains zeolite,,  which  is  either  compadl,  fibrous,  or  cryftallized. 
I regretted  extremely  that  I had  not  an  opportunity  of  examin- 
ing this  part  of  the  country  more  particularly,  as  there  can  be 
no  doubt  but  that  it  would  afford  much  curious  information 
with  regard  to  the  rocks  of  trap  formation.  I have  however 
to  offer  as  an  apology,  (if  fuch  a thing  is  becoming,)  that,  in 
travelling  over  all  that  track  of  country,  we  were  envelopped 
in  thick  clouds  and  pouring  rain ; fo  that  the  few  obfervations 
as  to  the  nature  of  the  hills,  were  made  by  examining  the  de- 
bris in  the  ravines,  or  were  now  and  then  -affifted  by  the  par- 
tial difperfion  of  the  clouds.  I may  now  alfo  remark,  that, 
in  travelling  thefe  countries  with  a view  to  the  particular  ex- 
amination of  their  mineralogy,  it  will  be  abfolutely  neceffary 
for  the  traveller  to  carry  along  with  him  a tent,  and  other  con- 
veniences, fo  that  he  may  encamp  among  the  mountains,  and 
examine  them  leifurely,  and  with  that  fcrupulous  accuracy 
which  the  importance  of  the  fubject  requires. 

At  Arros  there  is  a fmall  colonade  of  bafalt,  upon  v*hich 
there  are  flill  the  remains  of  an  old  caflle,  once  inhabited  by 
Macdonald  prince  of  the  Ifles.  In  the  bed  of  the  river  of  Arros, 
(a  fmall  ftream  of  water  which  comes  from  the  neighbouring 
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hafaltic  hills,)  I obferved  numerous  blocks  of  granite,  fimilar  to 
thofe  itpon  the  hill  near  Achnacraig.  Thefe  blocks  feem  to  be 
derived  from  a bafalt  tuff  fimilar  to  that  obferved  near  Achna- 
craig ; and  it  is  probable  that  fuch  a rock  may  be  difcovered  in 
the  neighbouring  hills.  It  will  be  an  objedl  worthy  the  atten- 
tion of  future  travellers,  to  ascertain,  whether  this  bafalt  tuff? 
merely  covers  the  bafalt,  as  has  been  obferved  by  Reufs  in  the 
mountains  of  Bohemia,  or  alternates,  as  is  the  cafe  with  the 
bafalt  tuff  in  the  ifle  of  Canna,  and  in  other  parts  of  Scotland. 
It  matters  not  in  which  of  thefe  fituations  it  be  found : it  is 
ftill  to  be  confidered  as  a fecondary  rock,  and,  like  thefe,  to 
have  been  depofited  from  an  aqueous  fluid.  Probably  fome 
may  think  that  thefe  maffes  have  been  feparated  from  the  de- 
compofing  bafalt  itfelf,  as  it  fometimes  contains  pieces  of  gra- 
nite. This,  however,  is  an  appearance  fo  rarely  to  be  obferved 
in  this  ifland,  that  I can  hardly  imagine  the  granite  blocks  to 
be  derived  from  that  fource. 

Profeffor  St.  Fond  has  fpeculated  upon  this  fubjeci,  as  he  obfer- 
ved fimilar  appearances  in  different  parts  of  the  ifland.  For  the  in- 
formation of  my  readers,  I will  extrafl  the  following  paffage  from 
his  Travels.  “ Thefe  lumps  of  granite  (fays  he)  may  have  been 
M ejefted  from  granite  quarries,  which  perhaps  exifted  at  great 
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“ depths  under  thefe  ancient  volcanoes,  by  the  explofions  which 
44  took  place  at  that  epoch,  when  extenlive  combuftions  wafted 
“ thefe  countries,  and  formed  groups  of  iflands,  which  leem 
44  to  have  the  fame  origin. 

44  It  is,  bolides,  within  the  verge  of  poffibility,  that  thofe 
“ parts  of  the  mountains  where  they  are  now  found  were  not, 
44  at  that  period,  elevated  fummits,  but  rather  formed  part  of 
“ the  bottom  of  the  fea,  and  that  thefe  granite  blocks  were 
44  rolled  from  a diflance  by  the  currents.  It  is  pofhble  that 
44  circumftances  of  fubterraneous  explofion,  equally  terrible 
44  with  thofe  which  formed  the  ifle  of  Santorini  in  the  Archi- 
44  pelago,  or  Montenove  in  Italy,  may  have  raifed  up  the  bot- 
44  tom  of  the  fea  into  volcanic  peaks ; or,  if  it  fhould  appear 
“ more  plaufible  to  fome,  we  may  refer  to  a period  when 
44  mountains  Hill  higher  were  covered  by  the  fea : a fa<5t,  which 
44  cannot  be  doubted,  lince  marine  bodies  are  found  in  great 
44  abundance  in  beds  of  limeftone,  or  clay,  fituated  on  the  Alps 
44  or  Appenines,  at  a height  three  or  four  times  greater.” 

At  Arros,  we  changed  our  route ; and  in  place  of  going  on 
to  Tobermory,  we  took  our  courfe  acrofs  the  ifland  to  Luggan 
Ulva.  The  road,  which  is  but  indifferent,  leads  us  among 
hills  of  no  confiderable  height,  to  the  plain  of  Knock,  fitu- 
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uted  at  the  head  of  Loch-na-gaul.  The  hills  are  cornpofed 
of  flrata,  of  bafalt,  and  wacken  j which  are  fometimes  ti  avei  fed 
with  bafaltic  veins.  The  loch,  which  is  of  confiderable  ex- 
tent, is  bounded  upon  one  fide  by  the  mountain  of  Ben-more, 
with  other  neighbouring  hills,  that  extend  towards  the  fea 
(hore,  forming  lofty  crags,  not  unlike  thofe  of  Saliibury  Hill 
near  Edinburgh ; on  the  oppolite  fide,  are  the  hills  that  bound 
the  road  which  leads  towards  Luggan  Ulva.  Ben-more,  which 
is  the  highefl  mountain  in  the  ifland,  is  of  confiderable  mag- 
nitude ; and  Mr  St.  Fond  remarks  that  it  has  much  the  ap- 
pearance of  the  famous  volcanic  mountain  Vesuvius.  We 
did  not  afcend  this  mountain,  fo  that  I cannot  give  any  ac- 
count of  the  rocks  of  which  it  is  cornpofed ; but  I have 
had  the  opportunity  of  examining  fpecimens  brought  from  ' 
it  by  Mr.  Caddel.  It  would  feem  from  thefe,  that  it 
does  not  differ  from  the  other  parts  of  the  ifland  which 
I have  already  defcribed,  being  cornpofed  of  bafalt  and 
greenflone  ; even  to  its  very  fummit.  This  agrees  pretty 
nearly  with  the  obfervations  of  Mr.  St.  Fond,  who  tells 
us,  that  it  is  cornpofed  of  lava ; that  is  bafalt.  We  purfued 
our  journey  along  the  oppofite  fide  of  the  loch,  which  led  us 
to  Luggan  Ulva ; I found  little  variety  of  rock  ; the  bafalt 
and  wacken  flrata  traverfed  with  bafaltic  veins,  flill  continu- 
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ing.  The  wackcn,  however,  affords  many  beautiful  fpeci- 
cimens  of  zeolite,  and  alfo  a rarer  fofhl,  the  prehnite. 

Nearly  oppofite  to  Luggan  Ulva,  lies  the  fmall  ifland  of  Ul- 
va,  which  is  evidently  compofed  of  the  fame  rocks  ; and  far- 
ther diflant,  is  the  ifle  of  Geometra,  which  is  alfo  bafaltic. 

As  loon  as  the  weather,  which  had  been  for  fome  time  tem- 
peftuous,  became  moderate,  we  croffed  at  the  mouth  of  Loch- 
na-gaul,  and  landed  immediately  under  the  high  cliffs,  which 
we  had  feen  from  the  head  of  the  loch.  We  now  walked  a- 
long  a confiderable  extent  of  fhore,  which  is  bounded  by  lofty 
crags,  compofed  of  bafalt  and  wacken  ftrata,  and  both  tra- 
verfed  by  bafaltic  veins,  which  run  in  very  different  direc- 
tions. Immediately  upon  the  fliore,  I obferved  flrata  of  argil- 
laceous fandftone,  and  fandftone  breccia ; and  we  were  told, 
that  both  coal  and  lead  had  been  difcovered  in  feveral  places 
in  the  neighbourhood.  About  200  feet  above  the  level  of  the 
fea,  on  the  tradl  which  takes  us  acrofs  the  mountains  to  Loch 
Skriddan,  our  attention  was  arrefted  by  the  appearance  of  a 
curious  fpecies  of  breccia.  It  is  compofed  of  fragments  of 
quartz,  micaceous  fhiftus,  compact  limeftone  containing  flint, 
and  the  whole  cemented  by  an  arenaceous  bads  ; fometimes 
it  has  a calcareous  bafis,  when  it  has  a yellow  colour,  owing 
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to  a decompofttion  of  the  limeftone.  Below  the  breccia  we 
obferved  a compadl  micaceous  fhiftus.  In  going  higher  up, 
wc  had  a more  diftinift  view  of  tne  ftratiftcation  5 whicn  is  as 
follows  : i.  Micaceous  fhiftus.  2.  Breccia  covering  the  mica- 
ceous fhiftus.  3.  Sandftone,  more  or  lefs  of  the  nature  of  brec- 
cia, covering  the  breccia.  4.  And  higher  up  the  mountain 
appeared  the  bafalt ; but  we  could  not  determine  correcftly  its 
fituation  with  regard  to  the  ftrata  juft  mentioned.  The  ap- 
pearance of  micaceous  fhiftus  in  a bafaltic  country,  is  a Angu- 
lar phenomenon,  well  deferving  the  attention  of  future  travel- 
lers. 

From  this,  we  continued  our  journey  in  the  direction  of 
the  great  Bourg  head,  (a  lofty  promontory  at  the  entrance  of 
Loch-fkriddan,)  over  which  we  crofted,  and  defcended  to  the 
fhore  of  Lochleven  or  Skriddan.  The  ftrata  in  this  tradl 
are  ftill  bafalt  and  wacken ; and  both  are  traverfed  with 
bafalt  or  wacken  veins  ; and  contain  much  zeolite.  I acci- 
dentally difcovered  a piece  of  black  pitchftone  porphyry,  fimi- 
lar  to  that  which  is  found  in  Glencloy,  in  the  ifland  of  Arran. 
This  Loch,  which  is  pretty  extenfive,  is  bounded  on  both  fides 
by  bafaltic  hills  ; and  at  its  upper  extremity,  there  is  a grand 
groupe  of  bafaltic  hills  that  congregate  nearly  to  the  oppofite 
fide  of  the  ifland,  about  Loch  Spelve.  We  crofted  the  loch 
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near  its  mouth,  and  walked  along  the  fliore,  which  is  low  and 
bafaltic,  until  we  approach  Artown,  when  it  juts  out  into  a 
promontory,  which  prefents  feveral  very  beautiful  ranges  of 
bafaltic  columns.  Upon  the  N.  E.  fide  of  the  promontory,  we 
obferved,  immediately  upon  the  fliore,  a flratum  of  coal,  which 
has  for  its  roof  a mafs  of  imperfedlly  fliaped  bafaltic  pillars ; 
and  its  floor  is  alfo  bafalt.  The  flratum  is  about  12  inches 
thick ; and  fometimes  interpofed  between  it  and  the  bafalt 
there  is  a thin  layer  of  blaes  (fhiflofe  clay),  which  is  mixed 
with  the  coal,  and  deteriorates  its  quality.  We  could  only  ob- 
ferve  the  ftratum  running  for  a fhort  way,  as  the  fea  has 

f 

thrown  up  debris  along  the  bottom  of  the  rocks,  where  the 
coal  is  fituated : yet  we  were  told,  that  it  is  to  be  feen  crop- 
ping out  upon  other  parts  of  the  coaft.  As  the  country  is  low 
in  the  neighbourhood  of  the  coal ; it  is  certainly  worthy  the 
attention  of  the  proprietors,  to  endeavour  by  trials  fkilfully 
conducted,  to  know  how  far  this  flratum  extends ; and  whe- 
ther other  flrata  exifl  near  to  it.  It  has  been  objedled  to  this, 
that  if  any  trials  fhould  be  made,  it  would  merely  fatisfy  cu- 
riofity,  without  the  probability  of  fuccefs  ; as  it  is  imagined 
that  bafaltic  rocks  are  very  unfavourable  to  coal.  We  cannot 
deny  the  fa<5l,  that  coal  is  feldom  fo  regular  under  bafalt,  as  un- 
der fandflone ; yet,  in  a country  where  the  befl  part  of  the 
year  is  wafted  in  the  operations  of  cutting  and  drying  peat, 

there 
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there  can  be  no  doubt,  thgt  the  difcovery  of  a bed  of  coal, 
(although  it  fhould  not  be  fo  extenfive  as  thofe  in  the  fand- 
ftone  countries),  would  be  of  the  higheft  importance. 

We  are  further  encouraged  to  make  regular  trials,  when  we 
know  that  in  other  parts,  confiderable  beds  of  coal  have  been 
found  among  fimilar  rocks.  Thus  at  Borrowftounnefs,  accor- 
ding to  Mr.  Williams,  we  find  thick  ftrata  of  bafalt  interpofed 
between  beds  of  coal,  which  are  worked  to  a great  extent : and 
in  the  Bathgate  hills,  coal  and  bafalt  alternate  with  each 
other  *.  In  Bohemia,  according  to  Reufs,  coals  inlaid  in  ba- 
falt are  worked  f ; in  the  Faroe  iflands,  coal  is  found  in  ftra- 
ta among  bafalt  J : at  Meiflen,  in  Heftia,  a bed  of  coal  from  6 
to  90  feet,  is  found  covered  with  bafalt,  to  the  height  of  600 
feet  || . 

Mr  Mills,  in  the  paper  which  I have  already  mentioned, 
when  deferibing  Ifla  and  Jura,  gives  an  account  of  a remark- 
able appearance  near  Artown,  which  unluckily  I had  not  an 
opportunity  of  viewing.  As  it  will  be  interefting  for  future 

travellers 

* Williams’s  Mineral  Kingdom,  vol.  1.  p.  70. 

f Mineralogifche  Geographic  von  Boehmen. 

X Haidinger  Gebergsarten. 

||  Bergm.  Journ.  1792,  319,  and  Kirwan  Geological  Eflays,  p„  31 1, 
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travellers,  1 fhall  here  infert  his  defcription,  and  make  a few 
obfervations  on  it. — “ About  a quarter  of  a mile  from  the 
“ fpot  where  the  bearings  were  taken,  is  a deep  glen,  running 
“ N.N.E.  to  the  fca.  It  is  about  30  yards  in  length,  and  20  in 
“ breadth.  The  ftrata  are  difpofed  in  the  following  manner  : 
“ The  uppermoftis  10  yards  of  lava,  with  horizontal  divifions, 
“ and  vertical  joints,  taking  the  form  of  rude  pillars.  Under 

“ this,  is  a horizontal  bed  of  perfe&ly  vitrified  fubftance, 
u which  appears  to  have  been  a fliale,  and  is  from  1 to  2 inches 

“ in  thicknefs.  Beneath  this,  is  about  three  yards  of  filiceous 
“ gravelly  concrete  ; below  which,  are  horizontal  beds  of  in- 
“ durated  marie  of  various  thicknefs,  from  6 to  12  inches. 
“ The  whole  of  thefe  beds  taken  together,  are  about  four 
“ yards ; and  there  is  a large  fifiiire  in  them,  on  the  weft  fide  of 
“ the  glen.  Laftly,  are  1 o yards  of  rude  lava,  containing  fpeck6 
“ of  quartz,  and  mica  unaltered”;  pieces,  apparently  of  gra- 
“ nite  ; and  in  fome,  nodules  of  calcined  chert.  The  whole  is 
“ incumbent  on  regular  bafalt  pillars  of  various  dimenfions, 
“ from  1 8 to  6 inches  in  diameter,  varying  in  their  number  of 
“ fides  ; fome  having  5,  fome  6,  others  7,  &c.”  This  gentle- 
man, by  denominating  his  fofiils  upon  theoretical  principles, 
has  thrown  a confiderable  degree  of  obfcurity  over  his  def- 
cription. To  me,  the  following  appears  to  be  the  true  ac- 
count : — 
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Lava.' — This  is  probably  bafalt : for  he  appears  to  ufe  this 
term  in  different  parts  of  his  memoir,  as  expreffive  of  all 
kinds  of  bafalt. 

Vitrified fubftance. — This  is  certainly  the  fame  with  the  black 
pitchflone  which  we  have  already  obferved  upon  the 
oppofite  fide  of  Loch  Skriddan ; and  which  we  were 
told  had  been,  found  near  Bunefan  and  at  Bennenoch. 

Jj  l L . ii  A . • ...  . - . j - 

Siliceous  gravelly  concrete . — Probably  a coarfe  fandflone  ? 
If  this  fuppofition  be  corredl,  it  is  another  example  of 
pitchflone  being  contained  between  fandflone  and  a rock 
of  trapp  formation,  fimilar  to  that  I fufpe&ed  in  the  iff- 
and  of  Arran. 

Indurated  marie. — This  is  probably  the  fame  with  the  lime- 
Hone,  which  contains  flint  upon  the  coafl  between  Locli- 
na-gaul,  and  Loch-Skriddan. 

Calcined  chert . — This  is  likely  hornflone;  which,  however, 
is  a rare  occurence  in  bafalt.  Emmerling.  B 3.  § 187. 

c r 

We  now  left  Artown,  and  walked  on  to  Bunefan  ; the  coum 
try  flill  continued  to  be  formed  of  bafalt,  containing  many 
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beautiful  fpecimens  of  zeolite  palling  to  chalcedony,  and  alfo 
prehnite.  Near  to  this  place,  there  is  a little  river  which  marks 
the  termination  of  the  fecondary,  and  the  beginning  of  the 
primary  ftrata.  Upon  the  call  bank,  I obferved  the  bafalt ; 
but  upon  the  well,  the  ftrata  are  of  micaceous  Ihiftus.  I en- 
deavoured, as  far  as  my  fliort  time  would  allow  me,  to  difco- 
cover  the  junction  of  the  ftrata,  but  was  not  fo  fortunate  as  to 
obferve  them  in  actual  contact : yet,  I think  it  not  improbable, 
that  the  bafalt  lies  upon  the  micaceous  Ihiftus.  This  fuppo- 
fition,  may  to  fome  appear  to  invalidate  the  obfervation  I have 
made  in  a former  part  of  the  work,  viz.  that  bafalt  is  never 
found  among  primary  ftrata.  This  is  by  no  means  the  cafe  ; 
for  here,  the  bafalt  forms  a great  extent  of  country ; and  in 
fome  places,  as  at  Artown,  it  contains  coal ; fo  that,  although 
it  lies  on  micaceous  Ihiftus,  without  any  intervening  breccia, 
it  cannot  be  confidered  as  primitive.  It  appears  to  me  a good 
mode  of  afcertaining  whether  a rock  be  primary  or  fecondary, 
to  examine  whether  it  alternates  with  ftrata  decidedly  primi- 
tive ; and  whether,  at  its  junction  with  the  primary  ftrata,  it 
feems  to  be  in  part  intermixed,  and  partly  afliiming  the  na- 
. ture  of  thefe  ftrata  ; thus  intimating  that  they  have  been  de- 
polited  at  the  fame  time. 
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The  micaceous  fhiftus  extends  quite  acrofs  this  part  of  the 
ifland ; and  continues  for  about  a mile  after  we  leave  Bunefan,. 
in  going  to  the  fouthern  extremity  of  the  ifland.  In  this  extent 
it  is  fomewhat  varied  in  its  appearance,  being  more  or  lefs  corn- 
pad,  fometimes  containing  garnets,  and  traverfed  with  bafaltic 
veins.  In  other  places,  as  upon  the  fide  of  Loch-Artineg,  I ob- 
ferved it  alternating  with  ftrata  of  quartz,  from  one  to  three 
feet  thick,  and  which  broke  into  thin  layers. 

To  the  micaceous  fhiftus  fuceeeds  beautiful  red  granite,, 
which  continues  to  the  extremity  of  the  ifland,  forming  low, 
round-fhaped  hills.  This  part  of  the  ifland,  which  is  called 
Rofs,  is  low,  interfered  with  fmall  lakes,  and  diverfified  with 
natural  wood.  The  fhores  are  low,  but  rugged  and  broken  j 
and  in  fome  places  we  obferved  large  empty  fiffures,  which  ap- 
pear to  have  been  formerly  filled,  either  with  an  earthy  matter, 
as  bafalt,  or  with  a metallic  ore.  The  granite  appears  to  be 
difpofed  in  beds,  as  we  have  already- mentioned  to  be  the  cafe 
in  Arran.  Dr  Walker,  many  years  ago,  obferved  this  difpofi- 
tion  of  the  granite,  not  only  in  Mull,  but  in  many  other  parts 
of  Scotland ; which  is  a further  and  decifive  proof  of  the  fal- 
lacy of  La  Metherie’s  obfervations.  The  granite  fometimes 
fplits  into  rhombs,  and  what  is  more  uncommon,  into  columns, 
not  unlike  bafalt.  This  appearance  of  columnar  granite  is, 
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I believe,  rather  a rare  occurrence ; at  leafl  I do  riot  find  it 
mentioned  but  by  Reufs,  who  difcovered  beds  of  granite  fplit 
into  columns,  not  unlike  bafalt  *.  In  many  places  I obferved 
bafaltic  veins  travelling  the  granite  ; and  thefe  are  of  various 
fizes,  and  run  in  very  different  directions.  Upon  the  fide  of 
Loch-Artineg  I obferved  a vein  running  through  the  granite, 
vifible  for  nearly  a mile,  and  often  branching  out  in  different 
directions.  Sometimes  I obferved  pieces  of  granite  included  in 
the  bafalt  veins  ; and  in  one  inflance  I obferved  the  granite, 
which  bounds  the  fide  of  the  vein,  mixed  with  the  bafalt. 

c r 

The  fouth  fide  of  Rofs  continues  to  be  formed  of  granite 
and  micaceous  fhiflus,  until  we  come  upon  a line  with  Bunefan, 
when  the  bafaltic  rock  commences.  From  this  to  Loch-Buy 
the  country  and  coafl  are  principally  formed  of  bafalt  and 
wacken,  excepting  at  Gribun,  where  fandflone  and  limeflone 
are  to  be  obferved,  and  at  Carfeg,  where  there  are  confiderable 
appearances  of  limeflone.  The  rocks  upon  this  coafl,  in  fome 
places,  rife  to  a mofl  tremendous  height,  particularly  at  Inni- 
more,  where  we  obferve  many  ranges  of  bafaltic  columns 

towering 

• *■-,  r ■ • • ' • v , Y *■* 

* Mineraloglfche  Geographic  von  Uoehmen,  Erfter  baftd,  $ 120.  I think 
that  Sauflure,  f _>mewhere  in  his  Travels,  mentions  a fimilar  appearance. 
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towering  above  each  other  with  vaft  magnificence.  This  ftu- 
pendous  fcene  is  rendered  doubly  interefting  when  its  rocks  are 
obfcured  by  a temped; : the  dafhing  of  the  furious  ocean  be- 
low, and  the  fall  of  vaft  cafcades  from  the  rugged  fummits, 
feen  dimly  thro’  the  clouds,  prefent  a fcene  of  uncommon 
fublimity. 

There  are  feveral  appearances  of  coal  upon  this  coaft,  but 
the  moft  remarkable  is  that  upon  the  hill  called  Beinan-ini. 
This  hill  is  compofed  of  horizontal  ftrata  of  bafalt  and  wacken, 
which  alternate,  and  rife  to  the  top  of  the  hill  like  great  natu- 
ral terraces.  The  coal  appears  in  the  bed  of  a rivulet  upon  the 
fide  of  the  mountain ; is  about  three  feet  thick,  and  is  imme- 
diately covered  by  bafalt.  It  is  one  of  the  greateft  ftrata  of 
coal  that  has  yet  been  difcovered  in  the  Weftern  Iflands,  and 
eonfequently  is  worthy  of  particular  attention.  Several  trials 
have  been  made  with  a view  to  the  working  of  it ; but  of  a na- 
ture fo  trifling,  that  they  can  deferve  notice  only  as  fhowing 
how  little  the  importance  of  the  fubjecft  has  been  under  flood. 
Sir  David  Murray  of  Stanhope,  fo  far  as  we  can  learn,  was 
the  fir  ft  gentleman  who  feems  to  have  been  aware  of  its  confe- 
quence ; for,  about  the  beginning  of  the  laft  century,  he  pur- 
chafed  this  hill  folely  on  account  of  the  coal  which  it  contains. 
He  propo'fed  to  open  the  ftratum  in  a very  extenfive  mannerr 
c < and 
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and  to  work  it  until  he  fliould  be  fatisfied  whether  it  was  prac- 
ticable to  continue  it  to  advantage.  This  fcheme  was  unfortu- 
nately fruftrated  by  a failure  in  his  affairs,  which  made  him 
flop  working  a fhort  time  after  he  had  begun.  Since  that 
period,  the  property  has  come  into  the  pofTeffion  of  Sir  James 
Riddell  of  Ardnamurchan,  who  feemed  inclined  to  continue 
the  work  of  his  predeceffor ; but  the  bufinefs  appears  to  have 
been  committed  to  perfons  who  were  fatisfied  with  making 
very  fuperficial  and  unfatisfadlory  trials.  This  is  much  to  be 
regretted,  when  we  confider,  that  the  eftablifhment  of  coal- 
works,  in  fo  centrical  a fpot  of  the  Hebrides,  would  not  only 
be  a great  comfort  to  the  inhabitants  of  the  iflands,  where  peat 
is  fcanty,  and  not  to  be  procured  without  difficulty,  but  would 
make  all  the  operations  of  the  farmer  to  go  on  with  new  life, 
and  would,  in  every  way,  contribute  much  to  the  improve- 
ment of  the  Weftern  Iflands.  It  is  therefore  worthy  of  the 
public  fpirit  of  the  highland  proprietors,  to  form  a general 
fubfcription,  fo  as  to  enable  them  to  determine  the  queftion, 
whether  the  coal  of  Mull  can  be  worked  fo  as  to  be  advanta- 
geous to  the  inhabitants  of  the  weft  coaft  of  Scotland  and  the 
Hebrides. 

% \ 

Having  fpent  a few  days  in  Rofs,  which  gave  us  an  oppor- 
tunity of  examining  I-colum-kill,  we  walked  again  to  Loch- 
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Skriddan,  where  we  took  a boat,  and  rowed  along  the  lofty 
coaft  to  Luggan-Ulva.  In  our  way  we  palled  the  fmall  illand 
of  Inch-Kenneth,  remarkable  not  for  its  variety  of  foffds,  as  it 
is  compofed  of  red-coloured  fandltone  and  limeftone  ? but  for 
the  interefting  account  which  Dr  Johnfon  has  given  of  the 
happy  family  of  Sir  Allan  Maclean. 

*•.  ( ; * ■ a ■ t . ; 

We  now  walked  from  Luggan-Ulva  to  Torloilk,  the  feat  of 
the  late  worthy  Mr  Maclean.  The  Ihore  is  rugged ; but  the 
country  is  in  feveral  places  conliderably  cultivated,  particularly 
near  Torloilk.  The  rocks,  all  the  way,  are  of  bafalt  and  wac- 
ken ; and  both  contain  beautiful  fpecimens  of  zeolite,  which 
are  generally  fibrous,  and  fometimes  appear  palling  to  chalce- 
dony. I obferved,  in  fome  places,  a red-coloured  wacken  al- 
ternating with  the  bafalt.  I alfo  remarked  blocks  of  granite 
fimilar  to  that  we  obferved  at  Arros. 

from  Torloilk  to  the  northern  extremity  of  the  illand,  the 
fame  bafaltic  rock  continues ; and,  fo  far  as  I could  judge, 
the  whole  of  the  coaft  towards  Tobermory  is  of  the  fame 
nature,  * 


General 


General  Observation.  From  this  rapid  and  imperfect 
outline,  it  appears,  that  a great  portion  of  this  ifland  is  com- 
pofed  of  rocks  of  trap  formation,  and  that  they  even  form 
many  of  the  high  hills.  The  primary  ftrata,  upon  the  other 
hand,  form  a very  fmall  part ; being  confined  (as  far  as  my 
experience  goes)  to  the  parifh  of  Rofs,  and  the  fmall  patch 
upon  the  ihore  between  Luggan-Ulva  and  Loch-Skriddan» 
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CHAP.  XIV. 

Defcription  of  the  Fossils  mentioned  in  the  preceding  Chapter . 

It  may  appear  unneceflary  again  to  introduce  an  account 
of  the  ardefia  tegularis,  as  I have  defcribed  it  in  Arran  and 
Jura.  The  defcription  which  now  follows,  however,  is  that 
of  one  of  the  moll  celebrated  dates  in  Britain,  and  therefore 
it  fliould  not  be  omitted. 

ARDESIA  TEGULARIS— Eafdale, 

Colour,  Dark  blue. 

Lufre.  Little  fhining. 

Franfparency.  None. 

Fratture,  Perfectly  flaty- 

E f Fragments, 
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Fragments . Tabular. 

Hardnefs.  Yields  pretty  eafily  to  the  knife. 

Streak,  Of  a lighter  colour  than  the  flate  itfelf  j and  the  pow- 
der does  not  feel  greafy. 

Adbefion.  Does  not  adhere  to  the  tongue. 

Smell.  Pretty  ftrong  earthy  fmell  when  breathed  on. 

This  fpecies  differs  from  that  of  Bute,  in  containing  lefs 
magnefia,  and  being  more  durable.  It  frequently  alfo  con* 
tains  cubical  cryflals  of  pyrites,  and  thefe  long  refill  decom- 
pofition. 

GRAUWACKE,  German— Ipnd  of  Sell. 

Rubble  Stone , Kirwan’s  Mineralogy. 

1 

This  fpecies  is  compofed  of  fragments  of  ardefia  and  quartz, 
with  lcales  of  mica,  or  talc,  connected  by  a reddifh  argilla- 
ceous matter.  This  genus  of  rock  was  for  fome  time  imagi- 
ned to  be  peculiar  to  the  Hartz  (the  great  mining  country  be- 
longing to  the  Eledlor  of  Hanover),  but  later  invefligators 
have  obferved  it  in  other  parts  of  the  continent  of  Europe. 
We  have  much  information  concerning  it  in  Lazius’s  obfer- 
vations  upon  the  Hartz, 


LIME- 


LIMEST  ON  E — Achnacruig* 


Colour . Dark  blue. 

Lujlre.  A degree  of  luftre  owing  to  difperfed  folise. 
‘Tranfparency.  None. 

Hardnefs.  Difficultly  fcraped  with  the  knife. 

Fr aft ure.  Earthy  ; fometimes  approaching  fplintery». 

Has  pyrites  difperfed  thro’  it ; and  fometimes  I difcovered 
it  to  contain  Belemnites.  By  decompofition  it  acquires  a yel- 
lowiffi  colour,  and  this  is  much  aided  by  the  prefence  of  the 
iron  pyrites. 

GREENSTONE  ? — Achnacrojh . 

Colour . Whitiffi,  from  the  great  proportion  of  felfpar? 

Luftre.  None. 

Lranfparency.  None. 

Hardnefs.  Gives  fire  pretty  freely  with  fteeh 
Fratture.  Earthy. 

This 
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This  rock  appears  to  confift  principally  of  a whitilh-coloured 
matter,  which  is  probably  of  the  nature  of  compact  felfpar ; 
and,  intermixed  with  it,  I difcovered  fmall  portions  of  a green- 
coloured  fubftance  refembling  hornblende,  with  a few  inter- 
fperfed  cryftals  of  common  felfpar  and  iron  pyrites.  It  ac- 
quires a brownifh-white  tegmen  by  decompofition. 


GREENSTONE — Hill  near  Achnacra'tg, 

Grun stein , German.  Saxum  Ferreum , Waller.  Saxum 

Grandjevum , Linn. 

The  greenftone  found  upon  this  hill  is  compofed  ufually  of 
equal  portions  of  white-coloured  felfpar  and  dark-green  horn- 
blende. I alfo  obferved  fpecimens  where  the  hornblende 
forms  the  greater  part  of  the  Hone,  and  the  felfpar  im- 
bedded in  it  as  a balls.  In  others,  the  felfpar  and  hornblende 
are  fo  intimately  combined  together,  that  it  is  only  by  the 
decompofition  of  the  Hone  that  we  difeover  its  compound 
nature. 
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HORNSTONE — Hill  netir  Achnacraig. 

Colour.  Brown. 

Lujlre.  None. 

Tranfparency.  Tranfmits  a little  light  at  the  edges. 

FraEhtre.  Fine  fplintery. 

Hardnefs.  Gives  fparks  freely  with  Reel, 

By  decompolition  it  takes  a cream  colour,  and  an  earthy 
fradture  ; and,  in  this  Rate,  the  diffufed  particles  of  quartz  are 
rendered  more  diflindl,  from  their  longer  refiRing  the  influ- 
ence of  the  weather. 


EARTHY  FELSPAR. 

Continuous  Felspar , Angl.  Felspar  en  masse , Dolomieu. 
Petrosilex , Journ.  de  Phyf.  New  Series,  vol  i,  La  Mether. 
Theorie  de  la  Terre, 

Colour.  Brick  red. 

Lujlre.  None. 

Frafture.  Earthy. 

Frans* 
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Tranfparency.  None, 

Hardnefs . Give  fparks  freely  with  heel. 

Dolomien,  in  a paper  pnbliflied  in  the  Journal  de  Phy- 
fique  *,  endeavours  to  prove  that  this  fofiil  is  dihinch  from 
felfpar,  and,  after  a long  chain  of  obfervation,  he  concludes 
by  naming  it  Petrofilex.  La  Metherie,  who  feems  of  the 
fame  opinion,  denominates  the  true  horn-hone  of  the  Ger- 
mans Keratite,  and  agrees  with  Dolomieu  in  applying  the  term 
Petrofilex  to  this  fofiil  I am,  however,  hill  inclined  to  think, 
that  it  will  be  more  correct  to  itfe  the  terms  hornhone  and  pe- 
trofilex in  the  fignification  as  adopted  by  Werner ; and  that  the 
petrofilex  of  Dolomieu  is  to  be  confidered  as  a fpecies  of  felfpar  3 
or,  if  it  be  truly  dihimh  from  every  other  fofiil,  that  it  fliould 
be  dihinguifhed  by  a name  that  has  no  reference  to  one  already 
in  ufe.  Dolomieu  always  refers  it  to  the  rocks  of  primary  for- 
mation 3 yet  this  is  not  quite  correct  5 for  Reufs  j*  mentions  a 
fpecies  of  porphyry,  with  a bafis  of  earthy  felfpar,  rehing  on 
fandhone. 

L1ME- 

* Vol.  i.  New  Series. 

X Theorie  cle  la  Terre,  tom.  Ii.  p.  173. 

f Reufs,  Aufzatze,  § 388.  Mineralogifche  von  Boehmen,  B.  ii.  § 124, 
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LIMESTONE — between  Loch-na-gaul  and  Loch-Skriddan „ 

% 

Colour.  Yellowifh.  f 

Lujlre.  None. 

Trajfparency.  None. 

Fraffure.  Fine  fplintery. 

Hardnefs.  Scarcely  yields  to  the  knife,  and  fometimes  ftrikes 
fire  with  flint. 

Contains,  fometimes,  cryftallized  rhomboidal  calcareous 
fpar  ; alfo  difperfed  particles  of  quartz ; which  are  frequently 
fo  plentifully  intermixed,  as  to  increafe  the  hardnefs  very  much. 
But  the  mofl  remarkable  intermixed  fubflance  is  flint  and 
hornftone. 

- 0 y . ..  7 

The  flint  has  the  following  characters  : 

Colour . Greyifh  black. 

Lujlre.  Like  that  of  common  flint. 

‘Tranfparency . Tranfmits  light  pretty  freely,  but  objeCts 
cannot  be  difeerned. 


Fraffure* 


M U L i. 


Fracture.  Conchoidal  ; fometime*  multiplied  conchoi- 
dal. 

Hardhefs*  Gives  fparks  plentifully  with  fteel. 

It  has  immerfed  in  it  particles  of  quartz  fimilar  to  thole 
we  obferve  in  the  limeftone ; and  alfo  intermixed  is  the  horn- 
ftone, which  has  the  following  charadlers  : 

Colour . Light  blue,- 

Lujlre . None. 

7 ranfparency . Allows  light  to  pafs  at  the  edges. 

F raft  tire.  Nearly  even-. 

Hardnefs . Gives  a few  fparks  with  fteel. 

It  has  alfo*  interfperfed,  calcareous  fpar  and  quartz.  By 
a6lion  of  the  weather,  it  becomes  opaque  and  white and  the 
quartz  and  calcareous  fpar  falling  out,  caufes  the  hornftone 
to  have  a cellular  appearance.  Not  unoften  we  oblerve  the 
hornftone  pafling  to  flint,  and  vice  verfa. 

Dr  Walker,  in  his  mineralogical  le&ures,  informs  us,  that, 

0 

although  he  has  travelled  over  a confiderable  extent  of  Scot- 
land, he  has  feldom  obferved  any  appearance  of  flint.  This 
warrants  us  to  conclude  that  it  is  a rare  produ&ion  in  Scot- 
land, 
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land.  Similar  limeftone  rocks,  containing  flint,  occur  in  the 
north  of  Ireland,  in  Switzerland  J,  and  my  friend  Mr  Deria- 
bin informs  me  that  he  obferved  a rock  refembling  that  of 
Mull  in  Tranfylvania. 


GRANITE — -from  Rofs , in  MulL 

This  granite,  which  forms  the  coaft  of  Rofs,  in  Mull,  is 
compofed  of  beautiful  flefh-coloured  felfpar,  white  quartz, 
and  black  mica.  Sometimes  the  granite  is  very  fmall- 
grained,  with  a great  proportion  of  black  mica,  which 
gives  it  a blackifh  colour ; or  we  obferve  it  where  the  fel- 
fpar is  in  the  greatefl:  proportion,  when  it  has  a fine  uni- 
form red  colour.  Rarely  we  obferve  whitilh-coloured  cry- 
ftals  of  fellpar,  and  fteatites ; which  laft,  according  to  the 
obfervations  of  Werner,  is  formed  by  the  decompofltion  of 
the  mica. 


Gg  BASALT 


% Helv.  Mag.  11 6* 
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BASALT — Torlojk , Luggan-Ulva , &V. 

Colour.  Black. 

Lujlre.  Slight  degree,  from  a number  of  very  minute,  min- 
ing particles. 

Fra&ure.  Even,  palling  to  conchoidal. 

Hardncfs.  Gives  a few  fparks  with  Heel. 

Streak.  Grey. 

The  weather  feems  to  have  very  little  effect  upon  it,  ex- 
cepting when  it  contains  iron  pyrites.  It  frequently  con- 
tains zeolite,  which  is  generally  radiated ; and  is  fometimes 
to  be  obferved  paffmg,  by  imperceptible  gradations,  to  fine 
milk-coloured  chalcedony.  As  the  late  Mr  Pelletier  of  Paris 
has  fhown  that  zeolite  contains  potafh,  and  as  it  here  paffes 
to  chalcedony,  it  is  not  improbable  that  fome  fpecies  of  chal- 
cedony may  afford  alkali. 


AVACKEN, 


MULL. 
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WACKEN,  highly  impregnated  with  Iron — ! Torloijh . 

Colour.  Tile  or  copper  red. 

Lujlre  and  Tra?ifparency . None. 

Fradlure . Even. 

Hardnefs . Yields  with  confiderable  difficulty  to  the  knife. 

Is  very  heavy,  and  emits  an  earthy  fmell  when  breathed- 
upon.  I obferved  it  palling  into  common  -wacken* 


Gg.2.  ON, 
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chap.  xv. 


Method  of  difcovering  Coal. 


After  the  description  which  I have  given  of  the  different 
appearances  of  coal  in  the  ifland  of  Mull,  I intended  to  have 
added  a fhort  account  of  the  method  to  be  followed  in  difco- 
vering coal  Strata  or  veins ; but  I found  that  this  would  be 
more  diStin<5t  if  detailed  in  a feparate  chapter.  I fhall  now, 
therefore,  State  the  obfervations. 


If  a certain  extent  of  country  is  fuppofed  to  contain  coal, 
we  Should  begin  our  examination  by  determining  the  extent 
of  the  primary  Strata ; which  will  considerably  abridge  our  la- 
bour, as  thefe  Strata  never  contain  coal. 


\ 
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We  fhould  next  examine  the  nature,  direction,  dip,  and  rela- 
tive extent  of  the  different  fecondary  flrata  ; which  will  give 
us  an  opportunity  of  difcovering  any  appearances  that  indicate 
the  prefence  of  coal.  Thefe  particular  places  are  to  be  exa- 
mined with  the  mofl  fcrupulous  accuracy ; and  the  coal  flrata 
to  be  fought  for  by  digging,  or  boring,  according  to  the  na- 
ture of  circumftances. 

Such  is  the  general  mode  of  proceeding  in  thefe  refearches. 
I fhall  now  mention,  particularly,  the  rocks  which  are  indica- 
tive of  coal ; then  the  method  of  determining  whether  coal 
flrata  do  exifl  in  a certain  fituation — firfl,  as  determined  by 
the  appearance  of  fragments  of  coal,  and,  fecondly,  by  boring, 
where  no  a<5lual  appearance  of  coal  is  difcovered. 

The  principal  rocks,  which  are  mentioned  by  mineralogifts 
as  indicative  of  coal,  are  the  following  : 

1.  White  argillaceous  fandflone.  If  this  fandflone  has,  in- 
terfperfed,  bituminous  or  carbonaceous  matter,  it  is  reckoned 
a good  fymptom  of  the  vicinity  of  coal. 
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2.  If  bituminous  {hale,  fhiflofe  day  and  argillaceous  iron- 
done  are  obferved,  it  is  a further,  and  a very  favourable  fymp- 
tom  of  coal. 

3.  If  fandftone  and  limeflone  alternate,  and  be  accompanied 
with  bituminous  fhale,  it  is  reckoned  favourable  for  coal.. 

4.  Sometimes  where  fandftone  and  bafalt  alternate,  coal  has 
been  found. 

5.  Mr  Kirwan  remarks  that  there  is  great  probability  of 
finding  coal  in  the  neighbourhood  of  mountains  of  argillace- 
ous porphyry  f . 

6.  Although  coal  has  never  been  obferved  alternating  with 
primary  flrata,  yet  it  has  fometimes  been  found  in  their  im- 
mediate vicinity  ; and  coal  has  even  been  obferved  lying  on 
granite.  I believe,  however,  that  fuch  coal  flrata  are  gene- 
rally trifling. 

Having 
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Having,  from  an  accurate  investigation,  difcovercd  fiu  h 

flrata  as  render  the  prefence  of  coal  probable  ; we  mull  next 

• _ 

endeavour  to  difeover  its  adlual  exiflencc.  io  do  this,  we 

inufi  examine  the  beds  and  banks  of  rivulets,  where,  if  fmail 
pieces  of  coal  appear,  we  may  be  pretty  certain  that  coal  flrata 
exiil  near  at  hand.  Ditches  are  to  be  examined  ; for,  in  form- 
ing them,  it  is  often  neccffary  to  cut  thro’  the  thin  covering  or 
gravel  and  fand  which  conceals  the  crop  from  our  view.  We 
fometimes  obferve  a footy-like  matter  fpread  on  the  ground : 
this  is  formed  from  the  decompofition  of  coal,  and  is  therefore 
a good  fymptom  of  its  vicinity.  Not  unfrequently  we  obferve 
maffes  of  coal,  or  bituminous  wood,  immerfed  in  the  breccia 
which  is  obferved  in  coal  countries  : but  this  is  often  a falla- 
cious appearance ; for,  upon  cutting  thro’  the  breccia,  w^e  find 
that  the  fubjacent  rocks  contain  no  coal ; fo  that  the  pieces  of 
coal  or  wood,  which  the  breccia  contains,  are  to  be  conlidered 
as  merely  accidental. 


After  having  obferved  any  of  the  above-mentioned  appear- 
ances ; our  next  endeavour  is  to  obferve  the  crop,  or  the  out- 
burft,  of  the  flrata.  This  is  a matter  of  much  difficulty  ; and 
requires  particular  attention  to  the  difpofition  of  the  fragments 
of  coal,  See.  If  they  be  found  upon  the  banks  or  bed  of  a ri- 
vulet, 
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vulet,  we  imift  fearch  from  one  extremity  of  the  ravine  to  the 
other,  to  difeover  the  crop  of  the  ftratum.  If  the  foot-like 
matter  is  obferved,  it  will  be  neceflary  to  remark  whether  it 
lies  upon  a declivity  or  a plain ; as  inattention  to  thefe  circum- 
ftances  has  often  been  the  caufe  of  great  difappointment  and 
expence  to  the  coal-miner  in  overfhooting  the  ftratum,  that  is, 
cutting  beyond  its  real  fttuation.  Upon  a declivity,  we  know 
that  the  decompofing  and  loofe  matter  of  a crop  will  naturally 

fpread  downwards,  in  proportion  to  the  fteepnefs  of  the  ground. 

' » 

On  this  account,  wherever  appearances  of  coal  occur  upon  a 
declivity,  we  muft  trace  the  debris  upwards;  when  we  Ihall 
find  it  increafe  in  depth  towards  the  crop,  and  the  coal  is  lefs 
and  lefs  decompofed  as  we  approach  nearer  to  it.  On  the 
other  hand,  where  the  footy  matter  occurs  upon  a plain,  we 
always  find  it  thicker,  and  far  lefs  fpread,  than  upon  a decli- 
vity ; and,  what  is  of  confequence,  it  often  fpreads  in  a direc- 
tion contrary  to  the  rife  of  the  ftrata.  If  we  are  fo  lucky  as  to 
obferve  the  crop,  we  now  endeavour  to  detedl  the  ftratum ; 
which  we  do,  either  by  digging  towards  its  dip,  or  by  follow- 
ing the  fragments  of  coal  until  we  have  the  ftratum  fairly 
under  our  eye. 
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It  often  happens,  however,  that  a country  may  be,  in  ge- 
neral, very  favourable  for  coal,  yet  no  pieces  of  coal  or  footy 
matter  are  to  be  obferved,  owing  to  the  coal  ftrata  lying  deep  : 
in  fuch  cafes  a good  deal  of  difcernment  is  neceffary  to  deter- 
mine the  particular  places  where  the  trials  are  to  be  made.  As 
it  would  be  very  expenfive,  in  fuch  cafes,  to  dig  down  until 
we  fhould  meet  with  the  coal,  the  common  practice  is  to  bore 
the  ground ; by  which,  at  a fmall  expence,  we  can  know  the 
magnitude  and  nature  of  the  ftrata,  to  a great  depth. 

In  fearching  for  coal,  by  boring,  our  firft  objedl  is,  to  deter- 
mine the  point  to  which  the  ftrata  rife ; as  it  is  this  which  en- 
ables us  to  determine  at  what  place  we  fhall  begin  to  bore. 
The  plan,  at  the  end  of  this  chapter,  will  fufhciently  explain 
the  mode  of  proceeding  in  this  operation.  Suppofe  ABCD 
t-o  reprefent  a tradl  of  country  which  is  fufpecfted  to  contain 
coal,  and  where  the  rife  of  the  ftrata  is  towards  A.  We  there 
make  the  firft  perforation,  which  will  pafs  thro’  the  ftrata 
4,  3,  2,  1,  to  the  depth  of  ten  or  twelve  fathoms.  If  no  coal 
occurs  among  thefe  ftrata,  it  is  better  to  make  a new  perfora- 
tion, than  to  fink  deeper.  We  therefore  proceed  onwards 
to  B,  where  we  fufped  that  the  ftratum  5 is  ten  or  twelve 
fathoms  deep.  We  here  bore  through  the  ftrata,  8,  7,  6,  to  5 ; 
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and,  as  no  coal  occurs,  we  do  not  bore  deeper,  but  proceed  to 
the  point  C,  where  we  make  a perforation  through  the  ftrata 
11,  10,  9,  to  8.  By  being  {till  unfuccefsful,  we  proceed  on- 
wards to  D,  where  the  ftratum  1 1 will  be  about  ten  or  twelve 
fathoms  deep,  and  here  we  find  coal  at  1 2. — By  this  practice, 
it  is  plain  that  that  no  ftratum  of  coal  can  efcape  notice,  as  the 
laft  perforation  always  reaches  down  to  the  ftratum  which  was 
neareft  to  the.  furface  in  the  former  bore. 

Having  difcovered  the  breadth  of  the  ftratum,  either  by  dig- 
ging, when  it  is  near  the  furface,  or  by  boring,  when  it  is  co- 
vered by  a great  load  of  other  ftrata ; our  next  concern  is,  to  de- 
termine whether  it  be  of  fufhcient  importance  to  be  worked. 
If  it  is  not  more  than  15  inches  in  breadth,  even  altho’  pretty 
near  the  furface,  it  is  not  worth  working ; but  if  it  be  two 
feet,  or  two  feet  and  a half  wide,  and  of  good  quality,  it  can 
be  worked  in  moft  fituations  with  advantage. 

The  quality  of  the  coal  is  afcertained  from  the  following 

, 

circumftances : 

1.  Its  general  appearance:  whether  it  be  more  or  lefs  mixed 
with  ftoney  matter ; or  if  there  be  laminae  of  bituminous  {hale 

or 
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or  fandftone,  dividing  it  into  ftratulae ; or  if  it  contains  much 
pyrites  or  fulphuret  of  iron. 

2.  To  thefe  may  be  added  the  teil  of  chemical  analyfis, 
by  which  we  afcertain  the  proportion  -of  carbon,  bitumena  nd 
a(hes. 
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I-COLUMB-KILL  AND  STAFF  A. 


CHAP.  XVI. 

Outline  of  the  Mineralogy  of  I-columb-kill  and  Staff  a. 


I-COLUMB-KILL. 

TT  HIS  ifland  is  mentioned  by  writers  under  the  different 
names  of  Hii,  Iona,  and  I-columb-kill  j but  it  is  now  gene- 
rally denominated  by  the  inhabitants  I,  or  I-columb-kill : the 
Vol.  II.  A latter 


I-COL  U M B-KILL. 


latter  name  being  derived  from  St.  Columba,  tire  tutelary  faint 
of  the  Hebrides.  It  is  about  three  miles  long,  and  from  half 
. a mile  to  a mile  and  a half  in  breadth.  It  is  low,  (yet  not 
without  hills,  of  which  Dun-ii  is  the  higheft,)  bare  and  rug- 
ged, excepting  in  the  neighbourhood  of  the  religious  hou- 
tes,  where  the  ground  is  flat  and  cultivated,  yielding  about 
140  1.  per  annum,  which  is  nearly  the  rent  of  the  whole  ifland. 
The  fliores  are  in  general  low  and  rocky,  yet  in  a few  places 
there  are  pretty  high  cliffs. 

Iii story.  The  early  hiftory  of  this  ifland  is  involved  in 
the  general  obfcurity  which  veils  the  ancient  hiftory  of  Scot- 
land ; fo  that  the  many  traditional  tales  concerning  it,  which 
have  reached  our  times,  are  not  worthy  of  ferious  attention. 
The  moft  ancient  written  records  that  concern  it,  are  not  ear- 
lier than  the  sera  of  the  landing  of  St.  Columba.  This  remark- 
able man  left  Ireland,  his  native  country,  not,  as  Mr  Pennant 
remarks,  from  difcontent,  but  with  the  noble  and  generous 
intention  of  diflipating  the  ignorance  which  then  covered  the 
Hebrides.  He  landed  finally  upon  I,  where  he  built  religious 
houfes ; and  the  ifland  was  foon  afterwards  prefented  to  him 
by  Connal  king  of  Scotland.  Having  contributed  much  to  the 
diffufion  of  Chriftianity  through  the  wilds  of  the  Hebrides* 
and  other  parts  of  Scotland,  he  died,  at  the  age  of  feventy-fe- 
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veil.  He  was  certainly  a man  of  much  piety  and  goodnefs  of 
heart ; and  his  manners,  altho’  extremely  auftere,  were  well 
calculated  for  the  people  of  the  age  in  which  he  lived.  For 
two  hundred  years  after  his  death,  the  religious  of  this  ifle 
lived  quietly,  and  in  the  high  eftimation  of  all  the  country. 
About  the  year  716,  the  ferocious  Danes,  who  had  haralfed 

every  part  of  Scotland  with  their  barbarous  invahons,  at 

*\ 

length  difturbed  this  feat  of  religion  and  learning  ; malfacred 
the  greater  part  of  the  monks,  and  drove  the  remainder  from 
the  illand.  Some  time  afterwards  the  whole  of  the  Weftern 
Iilands  were  fubjugated  to  the  regular  Danilh  government, 
when  many  of  the  monks  again  returned  to  I.  From  this  pe- 
riod, however,  the  college  of  I gradually  declined,  until  the 
twelfth  century,  when  the  Romifh  prielfs  having  got  polTeflion 
of  all  the  monafteries,  the  Culdees,  or  fedl  of  St.  Columba, 
were  difperfed,  and  gradually  funk  from  notice,  leaving  be- 
hind them  a high  reputation  for  learning  and  virtue. 

Mineralogy.  At  the  ufual  landing  place,  from  Rofs  in 
Mull,  the  fhore  is  rugged,  and  formed  of  a rock  which  ap- 
pears to  be  compofed  of  quartz  pretty  intimately  combined 
with  chlorite,  and  hornblende.  It  is,  however,  fubjeft  to  much 
variety  ; for  it  is  obferved  palling  on  the  one  hand  to  hornblende 
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rock,,  and  ardefia  ; and  on  the  other,  into  a filiceous  talcace- 
Ous  fhiftus  *.  It  is  traverfed  with  veins  of  the  granites  garben- 
bergenfis  of  Linnaeus,  a rock  which  is  compofed  of  quartz  and 
mica.  As  we  proceeded  on  towards  the  N.  end  of  the  ifland, 
we  examined  the  venerable  ruins  of  the  Cathedral,  and  other 
houfes,  which  were  formerly  the  residence  of  the  religious  of 
the  North  ; “ whence  favage  clans,  and  roving  barbarians, 
“ derived  the  benefits  of  knowledge  and  the  bleflings  of  religi- 
“ on.”  The  defcription  of  thefe  buildings,  would  be  intereft- 
ing  to  the  antiquary ; but  it  is  an  object  unconnected  with 
my  prefent  purfuit ; and  befides,  they  have  been  illuftrat- 
ed  by  the  defcriptions  and  drawings  of  Mr  Pennant,  and  Dr 
Garnet.  I regret  much,  however,  that  I am  prevented  from 
communicating  to  the  public,  the  elegant  and  truly  characterif- 
tic  drawings  made  by  my  friend  Mr  Bell : they  are  the  only 
ones  I have  ever  feen  that  convey  a complete  idea  of  thefe  re- 
markable ruins. 

The  flrata  which  we  obferved  at  the  landing  place,  continue 
to  the  N.  E.  extremity  of  the  ifland,  when  they  give  place  to 
hornblende  flate,  fienite,  and  hornblende  rock  having  much 

the 

* Mr.  Mills  fays,  that  the  rock  at  the  landing  place  is  laminated  hornflone. 

\ 

Philofophical  Tranfa&ions  of  the  Royal  Society  of  London,  1790,  p.  77. 
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tlie  appearance  of  Terpentine.  Tl;efe  rocks  alternate  with  each 
other,  and  are  to  be  obferved  traverfed  by  bafalt  and  granite 
veins.  From  this  to  Dun-ii,  the  higheft  hill  in  the  illand,  the 
hornblende  and  denite  ftrata,  continue  forming,  upon  fomc 
parts  of  the  coaft,  cliffs  of  condderable  height.  We  afcended 
to  the  fummit  of  this  hill,  which  I found  to  be  compofed  of 
primitive  rock  ; and  principally  of  hornblende  date.  As  we 
walked  onwards,  by  the  weft  fide,  to  the  fouthern  extremity 
of  the  ifland,  we  faw  upon  die  coafl  feveral  fandy  beaches  and 
deep  cliffs ; and  the  ftrata  continued  to  Porta-curach,  to 
be  hornblende  flate,  and  fienite,  traverfed  with  bafalt  and 
granite  veins.  We  obferved  at  a diftance,  two  dielving 
rocks  of  a green  colour  ; which  are  probably  of  the  nature  of 
ferpentine,  or  hornblende.  At  Porta-curach,  or  St.  Columba’s 
landing  place,  there  are  cliffs  of  confiderable  height,  which  are 
compofed  of  ftrata  of  hornblende  rock,  having  much  the  ap- 
pearance of  ferpentine,  and  denite.  Thefe  ftrata  are  tra- 
verfed with  veins  of  granite,  and  veins  of  quartz,  (which  have 
a light  fifkin-green  colour,  owing  to  its  admixture  with  horn- 
blende,) are  alfo  to  be  obferved.  The  beach  is  covered  with 
nuinberlefs  rounded  fragments  of  marble,  quartz,  of  an  ame- 
thyftine  hue,  fifkin-green-coloured  quartz,  and  lapis  nephriti- 
cus.  We  now  walked  acrofs  this  idand,  over  the  ufual  horn- 
blende and  other  rocks,  to  the  marble  quarry.  This  marble, 

or 
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or  what  is  now  called  dolomite,  forms  a great  flratum  about 
40  feet  wide,  running  N.  N.  W.  and  S.  S.  E.  and  bounded  by 
nearly  vertical  flrata  of  a rock  which  is  in  fome  parts  of  the 
nature  of  fhiflofe  talc  or  palling  to  chlorite  date  *.  The 
marble  as  it  approaches  the  other  flrata,  is  more  or  lefs  mixed 
with  talc,  which  caufes  it  to  become  fcaly  or  fibrous,  with  a yel- 
lowifh  green  colour ; thus  approaching  to  the  nature  of  talca- 
ceous  fhiflus.  I often  alfo  obferved  maffes  of  nephrite,  and 
of  fine  green  talcaceous  fhiflus,  immerfed  in  the  marble ; the 
nephrite  appears  to  have  been  formed  at  the  fame  time  with 
the  marble,  as  I obferved  it  diffeminated  and  combined  with  it 
in  a fimilar  manner  as  the  hornblende  in  the  fiskin-green 
quartz  ; the  talcaceous  fhiflus,  however,  is  difperfed  in  large 
irregular  maffes  that  feem  to  have  been  broken  off  from  the 
neighbouring  flrata.  From  the  marble  quarry  to  the  landing 
place,  the  fhore  is  bare  and  rugged ; and  the  flrata  do  not 
differ  from  thofe  we  have  already  defcribed.  At  a little  dii- 
tance  from  it,  we  obferved  feveral  iflands  and  rocks,  entirely 
compofed  of  red  granite  : thus  rendering  it  probable,  that  this 
ifland  was  formerly  joined  with  the  granite  coaft  of  Rofs,  in 
Mull. 


Dr. 


* U„pon  one  fide  of  the  ftratum,  I obferved  a layer  of  felfpar  ; which  is  in- 
termixed with  quartz,,  palling  to  hornftone. 
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Dr.  Garnet,  in  his  lately  publifhcd  tour  through  the  High- 
lands, remarks,  that  the  greater  part  of  this  ifland  is  formed 
of  limeftone  ; and  that  the  ftrata  are  all  of  fecondary  forma- 
tion. The  firft  obfervation,  as  far  as  my  experience  goes,  is  in- 
correct ; for  after  having  walked  around  a confiderable  part 
of  the  ifland,  I only  found  marble  in  one  place  ; and  was  in- 
formed, that  it  had  been  obferved  in  another  fpot.  The  other 
obfervation  is  contradicted  by  the  account  I have  juft  given  of 
the  ftrata  of  the  ifland. 


S T A F F A. 

AS  I had  not  an  opportunity  of  landing  upon  this  remarkable 
ifland,  1 am  prevented  from  giving  any  defeription  of  the  rocks 
of  which  it  is  compoled,  from  my  own  obfervations  ; I will, 
therefore,  give  a fhort  account  of  it  drawn  from  the  accounts  of 
others  ; which  I have  confirmed  and  corrected  by  fpecimens 
brought  from  the  ifland. 

The 
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This  ifle  is  about  one  mile  long,  and  half  a mile  broad,  and 
nearly  two  miles  in  circumference.  It  is  not  very  high  ; the 
higheft  part,  which  is  that  immediately  above  Fingal’s  cave, 
being  about  1 1 4 feet  above  the  level  of  the  fea.  Its  coaft  is 
fteep,  and  bounded  by  magnificent  bafaltic  colonades  ; which 
are  in  feveral  places  broken  into  caves  ; and  of  thefe,  the  mold 
remarkable  is  that  called  Fingal’s  cave.  It  is  not  above  25 
years  fince  the  wonders  of  this  little  fpot  were  made  known  to 
philofophical  enquirers,  by  Sir  Jofeph  Banks,  who  communi- 
cated his  elegant  drawings  and  defcription,  to  the  late  Mr. 
Pennant.  This  will  not  appear  furprifing,  if  we  confider  that 

thofe,  who  are  accuftomed  to  travel  frequently  among  the  He- 
brides, become  fo  much  accuftomed  to  the  appearance  of  ba- 
faltic colonades,  that  it  requires  fomething  very  extraordinary 

to  excite  their  curiofity.  StafFa,  even  at  no  great  diftance,  has 
a more  diminutive  appearance,  than  other  bafaltic  rocks,  which 
are  by  no  means  fo  magnificent ; and  probably,  from  this 
circumftance,  it  long  efcaped  the  attention  even  of  the  gentle- 
men of  this  neighbourhood.  The  emotions  excited  by  the  view 
of  this  magnificent  fcene,  are  thus  exprefled  by  the  learned  Pre- 
fident  of  the  Royal  Society  : “ At  nine  o’clock,  (fays  he,)  after 
“ a tedious  paftage,  having  had  not  a breath  of  wind,  we  ar- 
“ rived,  under  the  direction  of  Mr.  Maclean’s  fon,  and  Mr. 
u Leach.  It  was  too  dark  to  fee  any  thing,  fo  we  carried  our 
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u tent  and  baggage  near  the  only  houfe  upon  the  ifland,  and 
“ began  to  cook  our  fupper,  in  order  to  be  prepared  for  the 
“ earlieft  dawn,  to  enjoy  that  which,  from  the  converfation  of 
“ the  gentlemen,  we  had  now  raifed  the  higheft  expe<5tations  of. 
“ The  impatience  which  every  body  felt  to  fee  the  wonders  we 
“ had  heard  fo  largely  defcribed,  prevented  our  morning  reft ; 
“ every  one  was  up  and  in  motion  before  the  break  of  day ; 
“ and  with  the  fir  ft  light  arrived  at  the  fouth-weft  part  of  the 
“ ifland,  the  feat  of  the  moft  remarkable  pillars,  where  we 
“ no  fooner  arrived,  than  we  were  ftruck  with  a fcene  of  mag- 
“ nificence  which  exceeded  our  expectations ; though  formed, 
“ as  we  thought,  upon  the  moft  fanguine  foundations  ; the 
u whole  of  that  end  of  the  ifland,  fupported  by  ranges  of  na- 
“ tural  pillars,  moftly  above  fifty  feet  high,  ftanding  in  natural 
“ colonnades,  according  as  the  bays  or  points  of  land  formed 
“ themfelves  ; upon  a firm  bafis  of  folid  unformed  rock,  above 
“ thefe,  the  ftratum  which  reaches  to  the  furface  or  foil  of  the 
“ ifland,  varied  in  thicknefs,  as  the  ifland  itfelf  formed  into 
“ hills  or  vallies ; each  hill,  which  hung  over  the  columns  be- 
“ low,  forming  an  ample  pediment ; fome  of  thefe  above  60 
“ feet  in  thicknefs,  from  the  bafis  to  the  point,  formed  by  the 
“ Hoping  of  the  hill  on  each  fide,  almoft  into  the  fhape  of  thofe 
“ ufed  in  architecture.  Compared  to  this,  what  are  the  cathe- 
“ drals  or  the  palaces  built  by  men : mere  models  or  play 
Vol.  II.  B “ things  j 
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“ things ; imitations  as  diminutive  as  his  works  will  always  be 
“ when  compared  to  thofe  of  nature.  Where  is  now  the  boaft 
“ of  the  architedl ! regularity,  the  only  part  in  which  he  fan- 
“ cied  himfelf  to  exceed  his  miftrefs,  nature,  is  here  found 
“ in  her  polfeflion  ; and  here,  it  has  been  for  ages  undefcrib- 
“ ed.  Is  not  this  the  fchool  where  the  art  has  been  originally 
“ ftudied  ; and  what  has  been  added  to  this  by  the  whole  Gre- 
“ cian  fchool  ? a capital  to  ornament  the  column  of  nature, 
“ of  which  they  could  execute  only  a model ; and  for  that  very 
“ capital,  they  were  obliged  to  a bufli  of  acanthus  ; how  am- 
“ ply  does  nature  repay  thofe  who  ftudy  her  wonderful  works  ! 
“ With  our  minds  full  of  fuch  reflections,  we  proceeded  along 
“ the  fhore,  trading  upon  another  Giants  caufeway  j every  Hone 
“ being  regularly  formed  into  a certain  number  of  tides  and 
“ angles ; till  in  a Ihort  time,  we  arrived  at  the  mouth  of  a 
u cave,  the  moll  magnificent,  I fuppofe,  that  has  ever  been 
“ defcribed  by  travellers. 

“ The  mind  can  hardly  form  an  idea  more  magnificent  than 

“ fuch  a fpace,  fupported  on  each  tide  by  ranges  of  columns, 

* 

“ and  roofed  by  the  bottoms  of  thofe  which  have  been  broke 
“ off  in  order  to  form  it : between  the  angles  of  which,  a yel- 
“ lowifh  ftalagmitical  matter  has  ifiued,  and  ferves  to  define 
“ the  angles  precifely  ; and  at  the  fame  time,  vary  the  colour 

“ with 
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“ with  a great  deal  of  elegance  ; and  to  render  it  flill  more 
“ agreeable,  the  whole  is  lighted  from  without ; fo  that,  the 
“ farthefl  extremity,  is  very  plainly  feen  from  without ; and 
“ the  air  within,  being  agitated  by  the  flux  and  reflux  of 
“ the  tides,  is  perfectly  dry  and  wholefome  ; free  entirely 
“ from  the  damp  vapours,  with  which,  in  general,  natural  ca- 
“ verns  abound.”  The  learned  Bifhop  of  Linkoeping,  re- 
marks, “ how  fplendid  do  the  porticos  of  the  ancients  appear 
“ in  our  eyes,  from  the  oftentatious  magnificence  of  the  def- 
u cription  we  have  received  of  them  ; and  with  what  admira- 
“ tion  are  we  feized,  on  feeing  even  the  colonades  of  our  mo- 
“ dern  edifices  ! But  when  we  behold  the  cave  of  Fingal,  for- 

i 

“ med  by  nature  in  the  ifland  of  Staffa,  it  is  no  longer  poflible 
“ to  make  a comparifon ; and  we  are  forced  to  acknowledge, 
“ that  this  piece  of  architecture,  executed  by  nature,  far  fur- 
“ pafles  that  of  the  Louvre  ; that  of  St.  Peter’s  at  Rome  ; and 
“ even  what  remains  of  Palmyra  and  Paeftum  ; and  all  that  the 
“ genius,  the  tafte,  and  the  luxury  of  the  Greeks,  were  ever  ca- 
“ pable  of  inventing.” 

Such  were  the  very  ftrong  impreflions  which  the  columnar 
rocks  of  Staffa  made  on  the  learned  gentlemen  who  firft  explor- 
ed  them  ; and  we  are  not  to  be  furprized,  that  the  contempla- 
tion of  fcenery  fo  new  and  ftriking,  fhould  have  raifed  in  their 
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minds  a picture,  which  to  other  travellers  may  feem  over-colour- 
ed. Although  I had  not  an  opportunity  of  landing  on  the  ifland, 
yet  from  what  I faw,  and  have  frequently  been  told,  I do  not  in 
the  leafl  doubt  that  the  ruins  of  Palmyra,  or  the  vaft  remains  of 
Egyptian  architecture,  would  more  powerfully  intereft  the  feel- 
ings, than  all  the  wonders  of  StafFa.  But  this  is  mere  matter 
of  opinion  ; I will  therefore  pafs  to  the  account  of  its  minera- 
logy. 

From  all  the  accounts  which  have  been  publiflied,  and  the 
fpecimens  which  I have  examined,  the  ifland  feems  to  be  prin- 
cipally formed  of  bafalt  and  wacken.  The  bafalt  is  generally 
in  the  form  of  columns,  which  are,  i.  Triangular  : of  this  form, 
there  are  fpecimens  in  the  mufeum  of  the  Univerflty.  2.  Qua- 
drangular. 3.  Pentagonal.  4.  Hexagonal.  5.  Heptagonal.  6.  Octo- 
gonal.  7.  Articulated  like  the  Giants  caufeway  or  thofe  of  the 
beautiful  columns  at  Dunbar  harbour.  8.  Jointed  without  the 
convex  or  concave  extremities.  Thefe  pillars  generally  reft  upon 
a bafalt  tuff  or  breccia  *,  and  the  ftrata  of  bafalt  columns  (as  is- 
the  cafe  in  other  parts  of  Scotland,)  follow  the  more  or  lefs  in- 
clined direction  of  the  tuff  or  breccia.  The  colonades  are  ufually 

covered 

* Faujas’  Travels,  vol.  2.  p.  58.  59.  He  there  names  the  bafalt  tuff,  gravelly 


lava. 


covered  by  a thick  ftratum  of  bafalt,  which  has  fometimes  an 
irregular  columnar  fhape.  Mr.  St.  Fond  alfo  mentions,  that  he 
obferved  cubical  zeolite,  o&ogonal  femitranfparent  zeolite : 
white  femitranfparent  zeolite,  in  cryftals  of  thirty  facettes  : this 
is  probably  leucit : and  alfo  zeolite  paffing  to  chalcedony. 

Both  Mr  St  Fond,  and  Mr  Mills,  inform  us,  that  they  found 
granite  among  the  rolled  ftones  upon  the  fhore  of  the  ifland. 
Thefe  are  either  derived  from  the  bafalt  tuff,  or  they  have  been 
conveyed  by  currents  from  the  neighbouring  granite  coaft 
of  Rofs : but  the  fir  ft  fuppofition  feems  the  moft  probable. 


I-COLUMB-KILL. 


CHAP.  XVII. 

Defcription  of  the  Fossils  mentioned  in  the  preceding  Chapter. 


Silkin-green  coloured  QUARTZ  of  I-columb-bilL 

The  quartz  which  forms  a part  of  the  fienite,  and  horn- 
blende rock  of  I-cohimb-kill,  has  often  a white  or  bluilh  colour, 
with  the  ufual  luflre,  tranfparency,  fradture,  and  hardnefs  ; 
but  it  is  alfo  liable  to  confiderable  variety ; owing  to  its  being 
more  or  lefs  intermixed  with  hornblende.  With  a very  fmall 
admixture  of  hornblende,  it  acquires  a greafy  luflre  ; and  has 
a hardly  preceptible  fifkin-green  colour : with  a greater  pro- 
portion of  hornblende,  it  has  a pale  fifkin-green  coloui, 

with 
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with  a weak  degree  of  luftre  and  tranfparency,  and  a plain 
fplintery,  or  imperfectly  conchoidal  fraCture : and  laftly,  with 
a (till  greater  quantity  of  hornblende,  it  has  a dark  liskin-green 
colour,  with  little  tranfparency,  and  a coarfe  fplintery  fraCture. 


Dark,  approaching  to  leek-green  coloured  FELSPAR— 

I-columb-kill.  . 

The  felfpar  of  the  fienite  is  generally  of  a brick  or  flefh-red 
colour  ; but  is  alfo  of  various  {hades,  from  pale  to  dark  leek- 
green  : this  is  owing  to  its  being  more  or  lefs  penetrated  with 
chlorite  or  hornblende.  . 


HORNBLENDE  ROCK,  having  the  appearance  of  Ter- 
pentine— I-columb-kill.  . 

This  rock  is  of  a dark  green  colour,  and  is  compofed  of  mi- 
nute cryftals  of  hornblende,  with  a fmall  portion  of  quartz  ; 
which  has  a dark  iifkin-green  colour.  Similar  rocks  have 
been  obferved  in  other  countries  : thus  Humbold  and  Char- 
pentier,  in  their  difpute  with  regard  to  the  magnetic  property 
of  a ferpentine  rock,  remark,  that  it  has  often  a great  refem- 

blance 
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blance  to  hornblende  rock  * ; and  Mr  Kirwan  in  his  geo- 
logical Eflays,  hints,  that  hornblende  rocks  may  be  miflaken 
for  ferpentine.  The  greater  fpecific  gravity,  and  the  cryftal- 
line  texture  of  the  hornblende  rock,  diftinguilh  it  from  fer- 
pentine. 


MARBLE,  or  DOLOMITE,  of  Uolumb-kill 

/ 

Colour . Snow-white,  but  frequently  verging  to  yellow,  or  fif- 
kin-green,  from  the  admixture  of  talc. 

Lufre.  Hardly  perceptible,  and  only  from  a few  difperfed 
foliae. 

Frafture.  Splintery,  palling  to  the  even  ; rarely  granular  foli- 
ated, and  fometimes  imperfectly  Ihiltofe. 

Tranfparency.  Tranfmits  light  at  the  edges. 

Hardnefs.  Yields  with  difficulty  to  the  knife. 

Chemical  charafter . Diflolves  very  llowly  in  acids,  which  is  a 
good  tell  for  dillinguilhing  it  from  other  kinds. 

Ac- 
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According  to  Mr  Tennant,  25  grains  afford,  of  carbonic  acid 
and  water  about  12,  magnefia  4.4,  lime  7.8,  and  1,0  infolu- 
ble  fubftance. 

Use  as  a Manure.  As  this  marble  contains  a confiderable 
portion  of  magnefian  earth,  it  is  probable  that  it  will  produce 
fimilar  effe<5ts,  when  laid  on  the  ground,  with  the  magnefian 
limeftone  examined  by  Mr  Tennant  *.  I fliall  therefore  men- 
tion the  fatft  which  he  difeovered ; as  it  will  be  of  confequence, 
not  only  to  the  inhabitants  of  this  ifle,  but  to  farmers  in  ge- 
neral. This  gentleman  informs  us  that,  in  the  neighbourhood 
of  Doncafler,  two  kinds  of  limeftone  are  employed  in  agricul- 
ture : the  one,  which  contains  two  thirds  of  magnefian  earth, 
muft  be  ufed  fparingly,  and  fpread  evenly  over  the  ground ; 
for,  if  ufed  abundantly,  it  diminifhes  the  fertility  of  the  foil, 
and  prevents  vegetation  for  feveral  years : the  other,  which  is 
pure  limeftone,  altho’  laid  upon  the  ground  in  great  quantities, 
is  never  injurious — on  the  contrary,  produces  much  fertility. 
Farmers  fhould  therefore  be  careful  to  examine  whether  the 
limeftone  they  are  to  employ  diffolves  flowly  in  acids ; as  this 

Vol.  II.  C is 
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is  the  chara<5ter  which  marks  the  prefence  of  the  magnefian 
earth. 

Flexibility  and  Elajlicity  of  Dolomite . 

In  the  Borghefe  palace  at  Rome,  there  is  a flab  of  dolomite, 
which  poflefes  a very  confiderable  degree  of  elaflicity  and  flexh. 
bility,  and  Mr  Fleuriau  de  Belvue  has  difcovered  a nearly  fimi- 
lar  (tone  at  Mount  St  Gothard  in  Switzerland  *.  He  obferved 
that  all  the  fpecimens  which  pofTeffed  this  property,  were  to  be 
obtained  only  from  the  outfide  of  the  ftrata,  and  in  the  parts 
which  had  beenmoft  expofed  to  the  weather.  This  circum- 
ftance  led  him,  along  with  Mr  Doiomieu,  to  fuppofe,  that  its 
peculiar  properties,  were  owing  to  the  feparation  of  a part  of  its 
water,  which  thus  weakened  the  adhefion,  and  probably  alter- 
ed in  a fmall  degree  the  arrangement  of  the  integral  mollecules« 

He  confirmed  this  idea,  by  expofing  Carrara  marble,  gypfum, 

1 

and  other  inflexible  (tones  to  a low  degree  of  heat,  by  which 
they  acquired  a confiderable  degree  of  elaflicity  and  flexibility. 
He  found,  however,  that  it  was  only  thofe  marbles  that  had  a 
cryflalline  grain,  and  contained  little  iron  or  argill,  that 
could  be  made  flexible  and  elaftic. 

As 

/ 
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As  the  dolomite  of  I-columb-kill  agrees  in  many  of  its  pro- 
perties with  that  from  St.  Gothard,  it  deferves  to  be  tried  whe- 
ther it  will  become  flexible  and  elaftic,  by  treating  it  as  direc- 
ted by  Mr  Fleuriau  de  Belvue.  His  procefs  is  very  Ample : he 
puts  a thin  flab  of  the  marble  into  a fand  bath,  and  keeps  it  at 
the  temperature  of  300  of  Reaumeur  for  an  hour  and  a half,  or, 
if  it  be  a pretty  large  flab,  for  a confiderably  longer  time.  He 
then  removes  it,  and  allows  it  to  cool,  and  even  to  abforb  a 
little  moifture  ; and  then  prefles  it  in  all  directions,  fo  as  to  de- 
ftroy  that  adherence  among  the  particles  which  the  fire  has  not 
affeCted. 


NEPHRITE. 

Talcum  Nephriticum , Lin.  & Wern.  Jade , Beilstein , & 

Bitterstein , German. 

Colour.  Yellowifh  or  fifkin-green  ; olive-green  y and  fome- 
times  approaching  leek-green. 

Frafturc.  Coarfe  or  fine  fplintery. 

Tranfparency . In  pretty  thin  pieces,  it  allows  objeCts  to 

be  feen  through  it  indiftinCtly,  but  is  generally  more  o- 
paque. 


C- 


Hard - 
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Hardufs.  Sometimes  gives  fire  with  fteel.  In  other  fpecimens, 
is  difficultly  fcraped  with  a knife. 

Feels  greafy. 

* « ...  • 

It  is  difperfed  thro’  the  marble,  and  is  feen  paffing  gradually 
into  it ; has  fometimes  feales  of  mica  mixed ; and  not  unfre- 
quently  we  obferve  narrow  veins  of  afbeftos  traverfing  it.  It 
is  a curious  faeft,  that  the  pieces  we  find  upon  the  fhore  are  of- 
ten harder  than  thofe  which  we  break  out  of  the  marble. 

The  only  ufe  that  is  made  of  it,  is  for  ornamental  purpofes ; 
but  the  pieces  which  have  been  found  in  I-columb-kill  are  ge- 
nerally too  fmall  for  any  fine  work.  In  Turkey  it  is  wrought 
into  very  elegant  handles  for  daggers  and  feimitars ; and  La 
Metherie  remarks  that  the  many  fine  pieces  in  oriental  nephrite 
may  have  been  made  before  it  acquired  its  prefent  hardnefs, 
•vyhich,  he  fuppofes,  was  produced  by  expofure  to  a gentle 
heat  J.  Some  of  the  pieces  which  have  been  found  in  Iona  are 
extremely  beautiful ; and  there  can  be  no  doubt  that,  were  it 
quarried  on  purpofe,  many  magnificent  fpecimens  might  be 
obtained, 

BA— 
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Several  years  ago,  Mr  St.  Fond  analyfed  this  bafalt,  and 
found  it  to  contain,  in  the  hundred  parts — filex  40,  argil  20, 
lime  12,  magnefia  5,  iron  21.  More  lately,  Dr  Kennedy  of 
Edinburgh  has  repeated  this  analyfis,  and  found  nearly  fimilar 
ingredients ; with  the  difference,  that  he  always  obtained  a 
finall  portion  of  foda  and  muriatic  acid.  According  to  his 
trials,  100  parts  contain — filex  48,  argil  16,  oxyd  of  iron  16, 
lime  9,  moifture  and  other  volatile  matter  5,  foda  about  4* 
and  muriatic  acid  about  1. 


COLL 


COLL  AND  TIR1E. 


CHAP.  XVIII. 


Outline  of  the  Mineralogy  tf  Coll  and  Tirie. 

Having  examined  as  much  of  the  iflands  of  Mull  and 
I-columb-kill  as  our  time  would  permit,  we  took  leave  of  the 
worthy  family  of  Torloilk,  and  walked  to  the  harbour  of 
Quines,  which  is  lituated  upon  the  north-weft  part  of  Mull. 
Here  we  luckily  found  a boat  about  to  fail  for  Coll,  an  oppor- 
tunity which  we  gladly  embraced ; and,  after  a tedious  paflage 
of  ten  hours,  we  landed  at  the  feat  of  Colonel  Maclean,  where 
we  were  moft  politely  received. 


COLL. 
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THIS  ifland  is  about  fourten  miles  long,  and  two  miles  broad. 
It  is  low,  rugged  and  bleak  j but  in  Tome  places  there  are  beau- 
tiful flats,  which,  during  the  fummer,  being  cultivated,  or 
adorned  with  wild  flowers,  form  a ftriking  contrail  with  the 
weather-beaten  rocks  which  Ikirt  therm  The  fliore,  upon  the 
eafl:  tide,  is  generally  low  and  rocky ; on  the  weft,  it  rifes  into 
conftderable  cliffs,  and,  in  many  places  of  this  fide,  great  fand- 
banks  extend  for  a conftderable  way.  Thefe  banks  are  often 
of  conftderable. height,  and  form  groupes  of  fandhills  j which 
are  fometimes  covered  with  the  Arundo  arenaria,  Galium  verum, 
&c. ; but  more  frequently  they  prefent  only  a dreary  wafte : 
for,  during  ftorms  of  wind,  the  fand  rifes  in  clouds,  to  over- 
whelm and  dellroy  the  neighbouring  country.  The  inhabi- 
tants have  themfelves  partly  to  blame  for  the  continuance  of 
this  evil,  by  their  obftinacy  in  rooting  up  certain  plants  which 
prevent  the  blowing  of  the  fand : thus,  it  is  a common  pracfticc 
to  ufe  the  Arundo  arenaria  as  a fubftitute  for  ropes,  and  the 
Galium  verum  as  a yellow  die ; two  plants  which  are  very  re- 
markable 
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markable  for  their  power  in  binding  the  fand.  Colonel  Mac- 
lean  has  prohibited  this  very  pernicious  practice,  by  fevere  pe- 
nalties ; which,  it  is  hoped,  will  have  the  defired  effed. 

Miner  a logy.  At  the  Loch,  where  is  fituated  the  feat  of  Col. 
Maclean,  the  ifland  is  low ; but  upon  the  E.  and  W.  great 
fand-banks  appear.  The  loch  is  fmall,  rocky  and  (hallow ; fo 
that,  in  ftormy  weather,  it  can  afford  very  little  fhelter  for  vef- 
fels.  If  we  proceed  along  the  fouth  part  of  the  ifland,  towards 
Loch  Alin,  confiderable  fandy  beaches  prefent  themfelves  \ but 
they  are  now  and  then  interrupted  by  tracks  of  gneifs.  This 
gneifs  is  traverfed,  in  feveral  places,  by  great  veins  of  granite. 
The  granite,  which  fills  thefe  fiffures,  is  eafily  ftiftinguifhable 
from  that  which  is  depofited  in  flrata,  by  the  great  fize  of  its 
conftituent  parts.  Dolomieu,  during  his  travels,  often  obferved 
granite  in  veins,  which,  he  remarks,  is  eafily  diftinguifhed 
from  that  which  forms  flrata  ; and  Mr  Beffon  alfo  informs  us, 
that  the  granite  veins  of  Limoufin  are  diftinguifhed  from  thofe 
in  flrata  by  the  great  fize  of  the  felfpar  and  quartz.  This  is 
not,  however,  always  the  cafe ; for  Mr  Charpentier  has  men- 
tioned veins  of  fmall-grained  granite  which  he  faw  in  Saxony  j-, 
and  I have  obferved  fimilar  appearances  in  the  Highlands  of 

Scotland. 

f Charpentier,  Mineralogifche  Geographic  der  Chursachsischen  lande,  § 261, 

-70. 
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Scotland.  At  Lo.ch-Alin,  Col.  Maclean  (bowed  us  a fmall  vein 
of  Galena,  about  three  inches  wide,  traveling  the  gneifs  and  fie- 
nite  flrata ; but  it  was  fo  near  the  fhore,  that  we  had  not  an  op- 
portunity of  tracing  it  but  for  a ihort  way.  Such  an  appearance, 
however,  deferves  farther  inveftigation,  when  we  confider,  firfl, 
that  veins  of  ore,  altho’  very  trifling  at  the  furface  of  the  earth, 
increafe  much  as  they  defcend,  which  is  the  cafe  with  the  rich 
mines  of  Freyberg  and  Franconia  ; fecondly,  that  the  rock,  in 
which  this  vein  runs,  is,  in  other  countries,  extremely  produc- 
tive of  rich  ores  ; thus  we  know  that  the  greater  part  of  the  Sa- 
xon, Bohemian  and  Saltzburg  mines  are  fltuated  in  mountains 
of  gneifs.  Near  to  this  mineral  appearance,  I obferved  feveral 
veins  of  bafalt  travelling  the  gneifs  ; and  one  of  them  feemed 
to  run  nearly  in  the  fame  direction  with  the  flrata  : thus  intima- 
ting that  a rent  had  been  formed  in  the  fame  direction  with  the 
flrata,  or  that  this  bafaltic  matter  really  forms  a ftratum  which 
has  been  depofited  along  with  the  gneifs ; of  courfe,  it  ought 
to  be  confidered  as  of  primitive  formation. 

As  we  continued  our  journey  around  the  ifland,  I obferved 
the  gneifs  flrata  interrupted  by  a fmall  extent  of  quartzy  rock, 
which  contained  beautiful  cryftals  of  acflynolite.  This  was 
again  fucceeded  by  flrata  of  gneifs,  which,  in  fome  places,  form 
hills,  that  are  often  covered  with  immenfe  loofe  maffes,  broken 
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from  the  ftrata  by  the  power  of  the  weather.  Upon  examin- 
ing thefe  mafles,  I obferved  them  fometimes  refting  upon 
fmaller  pieces,  as  if  they  had  been  raifed  by  the  hand  of  art ; 
but  a more  clofe  examination  fhowed  us,  that  the  fmaller  maf- 
fes were  the  more  folid  parts  of  the  gneifs,  that  ftill  refilled  the 
influence  of  the  weather.  This  fadl  will  explain  many  of  the 
curious  appearances  called  Rocking  Stones,  which  antiquaries 

have  been  often  pleafed  to  confider  as  proofs  of  the  early  know- 

\ 

ledge  of  our  anceftors  in  powerful  machinery.  This  gneifs 
continues  to  the  farm  of  Knock  ; but  it  is  now  and  then  to  be 
obferved  alternating  with  micaceous  fhillus  and  hornblende 
flate,  and  frequently  all  thefe  ftrata  are  traverfed  with  bafalt 
veins.  The  hornblende,  in  fome  places  of  this  track,  but  par- 
ticularly at  Griflopool,  is  moft  beautifully  cryftallized ; fo  that, 
with  very  little  trouble,  magnificent  fpecimens  may  be  procu- 
red. At  Knock,  the  gneifs  is  much  traverfed  with  bafalt  veins, 

i 

which  are  of  various  fizes  ; fome  not  exceeding  a quarter  of 
an  inch  in  width,  while  others  are  more  than  three  feet.  The 
gneifs  here  contains  a very  great  proportion  of  a red-coloured 
felfpar ; and  the  quartz  has  fometimes  a filkin-green  colour, 
fimilar  to  that  which  we  obferved  in  the  ill  and  of  I-cohimb-kil], 
From  Knock  to  the  northern  extremity  of  the  ifland,  gneifs, 
hornblende  rock  and  micaceous  flfiftus  are  the  principal  rocks 

which 
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which  occur ; and  from  the  north  point,  all  along  the  eaft 
fide,  to  Colonel  Maclean’s  houfe,  the  fame  ftrata  continue. 

In  fome  places  of  the  interior  of  the  ifland,  I obferved  confi- 
derable  cliffs  of  quartz,  which  is  either  maflive  or  granular, 
refembling  that  from  the  ifland  of  Jura  * ; but  I had  not  an 
opportunity  to  determine  its  fituation  with  regard  to  the 
gneifs,  or  the  other  primitive  rocks  of  which  the  ifland  is 
compofed. 

D 2 TIRIE. 

* Mr  Fleurian  de  Belvue,  as  I have  before  mentioned,  having  found  that  dif- 
ferent fpecies  of  marble,  by  being  heated,  acquired  a confiderable  degree  of  flexi- 
bility and  elafticity ; alfo  made  a feries  of  experiments  on  different  kinds  of  fand- 
ftone  and  granular  quartz.  He  found  that  feveral  of  them,  by  being  made  re- 
peatedly red-hot,  and  then  plunged  into  water,  acquired  a remarkable  degree 
of  flexibility ; and  that  fome  kinds  of  granular  quartz  became  even  as  flexi- 
ble as  the  famous  elaftic  ftone  which  was  brought  from  the  Brazils.  The  granu- 
lar quartz  of  Coll  is  quite  the  fame  with  that  which  Mr  Belvue  ufed  for  his 
experiments ; and  there  is  no  doubt  that,  if  it  be  tried,  it  will  acquire  the  fame 
curious  property. 
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TIRIE, 

THIS  ifland,  which  is  feparated  from  Coll  by  a narrow 
• * 
found,  is  about  eleven  miles  long,  and  two  miles  and  a half 

broad.  It  has  many  land-banks,  like  thofe  in  Coll,  which  are 

alfo  very  deftrudtive.  There  are  a few  hills,  which  are  from 

two  to  three  hundred  feet  high ; but  the  greater  part  of  the 

ifland  is  low,  with  interfperfed  rocks,  and  numerous  fmall 

*v 

lakes.  This  ifland,  when  viewed  from  an  eminence,  appears 

t 

altogether  flerile  and  wafte ; yet  the  quantity  of  arable  land 
among  the  rocks  is  faid  to  equal  half  the  extent  of  the  ifland  : 
a proportion  vaftly  greater  than  that  of  Coll.  In  the  middle 
of  the  ifland  there  is  a large  and  very  beautiful  plain,  which 
contains  1200  Scotch  acres,  and  is  elevated  about  fix  feet  only 
above  high-water  mark.  During  ftormy  weather,  the  fea  not 
unoften  meets  acrofs  this  plain,  and  is  produdtive  of  bad  con- 
fequences.  The  inhabitants  have  endeavoured  to  avert  this 
evil  by  building  a defence  of  ftone  and  earth  on  the  one  fide, 
while  the  fea,  on  the  other,  has  raifed  a confiderable  barrier  of 
bowlder  Hones  : yet  neither  have  been  fufficient  to  refill;  the 
waves  of  the  Atlantic. 
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This  ifland  appears  to  have  been  formerly  joined  to  the  ifland 
of  Coll ; the  ifle  of  Guna,  which  lies  in  the  found,  being  ap- 
parently part  of  the  intermediate  land,  which  has  efcaped  de- 
ftru&ion.  On  this  account,  there  is  but  little  difference  in  their 
compofition ; the  greater  part  of  Tirie  being  formed  of  ftrata 
of  hornblende  rock,  gneifs  and  fienite,  which  are  in  general 
very  much  elevated.  Thefe  ftrata  are,  in  different  parts  of  the 
ifland,  traverfed  with  veins  of  bafalt ; and,  at  the  fouth-wefl 
part  of  the  ifland,  I obferved  a great  quartz  vein,  interfperfed 
with  iron  pyrites,  traverfing  thefe  ftrata  ; and  alfo  a great  vein 
of  compact  arenaceous  quartz,  which  is  intermixed  with  leaves 
of  talc,  cryftals  of  felfpar,  and  a few  pieces  of  galena.  Proba- 
bly this  vein,  upon  trial,  might  afford  lead  ore  in  fuch  quan- 
tity as  to  be  worthy  of  working.  It  would  be  of  little  confe- 
quence  to  enter  into  a detail  of  the  flight  alterations  of  the  ftrata 
in  particular  parts  of  the  ifland  ; I fhall  therefore  terminate  my 
few  obfervations,  by  giving  a fhort  account  of  the  marble  quar- 
ry, which  has  rendered  this  ifland  fo  remarkable. 

The  marble  quarry  is  fituated  immediately  upon  the  fea- 
fhore,  at  a farm  called  Belephetrich : here  the  fhore  is  low  and 
rocky ; but  at  a little  diflance  there  is  an  eminence,  called  the 
Hill  of  Belephetrich.  The  ftrata  are  nearly  vertical ; and  are 
compofed  of  hornblende  rock,  and  a compound  of  deep-red 
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coloured  felfpar  and  quartz,  which  has  fometimes  cryflals  of 
hornblende  interfperfed.  The  marble  forms  a ftratum  of  very 
confiderable  extent ; it  appears  alfo  to  be  nearly  vertical,  and 
is  bounded  by  the  rocks  we  have  juft  mentioned.  It  is  crofted 
in  fome  places  by  fmall  veins  of  quartz  and  reddifh-coloured 
hornftone  ; and  I obferved  a vein  of  granite,  compofed  of  fel- 
fpar and  quartz,  traverftng  it.  This  ftratum  of  marble  haa 
been  confidered  by  feveral  travellers  as  a vein  ; but  I apprehend 
this  is  a miftake.  In  other  countries  we  find  marble  in  a fimi- 
lar  fituation : thus  Voight  * informs  us  that  it  has  been  obferv- 
ed between  hornblende  fiate  and  fienite,  and  even  that  it  has 
been  found  between  granite  in  Sweden  f. 

Upon  the  oppofite  fide  of  the  hill  of  Belephetrich,  there  is  a 
ftratum  of  white  marble,  which  is  fituated  among  the  ufual 
rocks  which  compofe  the  ifland.  This  ftratum  feems  alfo  to 
have  been  quarried,  but,  like  the  other,  is  long  fince  given  up 
as  unprofitable. 

AS 

* Voight,  Prack.  48.  f Ibid.  Bricfe  ueber  der  gebergslehre,  § 12. 
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AS  I have  to  defcribe  particularly  only  two  foffils  belonging 
to  thefe  iflands,  it  would  be  unneceffary  to  throw  them  into  a 
diftindt  chapter : I fhall  therefore  infert  the  defcriptions  in  this 
place. 


Red-coloured  MARBLE — Belephetrich. 

Colour.  Pale  blood-red,  light  flefh-red,  and  reddilh-white. 
Lujlre.  None,  except  from  a number  of  difperfed  Alining 
foliae. 

Frafture.  Fine  fplintery. 

Franfparency.  Tranfmits  light  freely  at  the  edges- 
Hardnefs.  Yields  pretty  eafily  to  the  knife. 

There  are  difperfed  through  it, 

i,.  Hornblende.  The  cryftals  are  of  various  fizes,  from  the 
tenth  of  an  inch  to  three  inches  long  ; and  they  vary  fomewhat 
in  the  intenfity  of  the  green  colour.  It  is  mixed  in  different 

pro- 
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proportions  with  the  marble  : fo  as  to  produce  pale  blackifh- 
green,  dark  afparagus-green,  and  a colour  approaching  to  leek- 
green.  Tranfparent  fea-green  calcareous  particles  are  frequent- 
ly to  be  obferved  intermixed  with  the  hornblende,  and  alfo 
beautiful,  but  very  minute  garnets. 

2.  Mica — Is  fometimes  in  pretty  large  plates  j is  of  a yellow, 
tombac  brown,  or  green  colour  ; and  appears  palling  to  fchil- 
ler  fpar. 


White  MARBLE — Belephetrich . 

Colour.  White,  or  very  light  blue. 

Lujlre.  Pretty  confiderable,  from  the  folise. 

Frafture.  Granulariy  foliated. 

Tranfparency . Tranfmits  light  at  the  edges. 

Hardnefs.  Yields  with  difficulty  to  the  knife. 

There  are  difperfed  through  it  fcales  of  mica  and  cryflals  of 
hornblende.  When  the  hornblende  is  minutely  diffufed,  it 
gives  the  marble  a green,  or  yellowifh-green  colour : then  it 
has  a fplintery  fradture,  with  little  luflre,  and  increafed  hard- 
nefs. Sometimes  the  hornblende  feems  to  be  very  intimately 
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combined  with  the  marble ; when  it  forms  thofe  beautiful  yel- 
lowifh  green  fpots,  which  have  made  this  variety  of  the  Tirie 
marble  to  be  fo  much  admired.  Thefe  yellow  fpots  have  been 
reckoned  by  fome  mineralogifts  as  the  fame  with  the  fpargel- 
ftein  of  Werner. 

Corundum,  or  Adamantine  Spar,  of  Tirie . 

The  Honourable  Mr  Greville,  in  his  memoir  on  the  adaman- 
tine fpar,  obferves — “ I had  obferved,  in  the  fpecimens  which 
Mr  Rafpe  called  Jade,  or  a new  fubftance  from  Tirie,  on  the 
weft  coafl  of  Scotland,  a great  refemblance  to  corundum : but 
having  then  had  only  a curfory  view  of  the  fubftance,  I am  in- 
debted to  Mr  Hatchett  for  the  examination  of  a fpecimen  of  it, 
which  he  had  from  Mr  Rafpe’s  collection.  The  Tirie  ftone 
refembles  cryftallized  corundum  of  the  coaft  J,  in  texture  and 
colour : it  is  alfo  as  refraCtory,  when  examined  by  the  blow- 
pipe, with  different  fluxes.  Its  fpecific  gravity  is  3.049  ; confe- 
quently  nearer  the  fpecific  gravity  of  pure  corundum  than  the 
above  mentioned  lump  2.785,  and  the  matrix  of  corundum 
. 2.768.  The  Tirie  ftone  will  fcratch  grafs  readily,  but  not 
rock  cryftal : its  hardnefs,  therefore,  correfponds  with  that 
Vol.  II.  E of 
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of  the  corundum*.”  I believe  there  are  fpecimens  of  this 
corundum  in  the  Mufeum  of  the  Univerfity ; and  of  thefe  I 
{hall  probably  communicate  an  account  at  the  clofe  of  this 
volume. 

i 

EIGGy 

*Philofophical  Tranfa&ions  of  the  Royal  Society  of  London,  1798,  p.  40. 


EIGG,  RXIME  AND  CANNA. 


CHAP.  XIX. 

Outline  of  the  Mineralogy  of  Eigg , Rume  and  Canna . 

Having  thus  taken  a general  view  of  the  iflands  of  Coll 
and  Tirie,  we  left  with  regret  the  hofpitable  family  of  Coll, 
whofe  numerous  and  polite  attentions  had  rendered  our  day  in 
this  illand  fo  agreeable. 

We  failed  from  the  bay  immediately  below  Col.  Maclean’s 
houfe,  and,  after  a voyage  of  five  hours,  we  landed  upon  the 
ifland  of  Eigg,  and  walked  to  Mr  Macafgill’s,  who,  we  found, 
was  at  that  time  on  the  mainland ; yet,  during  our  flay  in  this 
ifland,  we  experienced  every  attention  from  his  family. 
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THIS  ifland  is  the  property  of  John  Macdonald,  Efq.  of  Clan- 
ranald,  is  between  four  and  five  miles  long,  and  from  two  to 
three  miles  broad.  It  is  hilly  ; the  principally  flat  and  culti- 
vated piece  of  country  being  confined  to  the  flaore  oppofite  the 
mountainous  ifle  of  Rume. 

Mineralogy.  The  harbour  upon  the  fouth-eaft  extremity 
of  the  ifland,  where  we  land  in  coming  from  Coll,  is  formed 
by  a fmall  ifle,  called  Eillean-Chaftell,  which  is  compofed  of 
bafaltic  rocks.  The  fhore,  immediately  oppofite  to  this  ifle, 
is  high ; and  the  cliffs  are  fplit  into  pretty  regular  bafaltic  pil- 
lars, which  are  of  confiderable  fize.  As  we  proceed  towards  the 
eafl:  fide,  the  fhore  becomes  lower ; but  this  is  only  for  a fhort 
way,  as  it  foon  rifes  again  upon  the  eafl  coaft,  forming  cliffs 
of  vaft  height.  Thefe  ftupendous  precipices  extend  all  along 
the  eafl  and  north  part  of  the  ifland  ; forming  many  wild  and 
romantic  fcenes,  and  affording  feveral  diflindt  views  of  the  difi- 
pofition  of  the  flrata.  The  ftrata  are  nearly  horizontal ; and 
are,  in  fome  places,  fo  well  expofed,  that  we  can  obferve  their 
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alternation  from  the  level  of  the  fea  to  the  fummit  of  the  cliffs. 
I fhall  therefore,  in  defcribing  them,  begin  with  the  lowermoft 
flratum,  which  is, 

1.  SbiJIofe  Clay.  This  flratum  is  a few  inches  thick;  and 
is  compofed  of  a dark-coloured  fhiftofe  clay,  which  contains 
numerous  well-preferved  fliells  apparently  of  the  genus  tellina. 

2.  Compat 7 Limejione . This  forms  a thin  flratum,  lying  im~ 
mediately  upon  the  fhiftofe  clay. 

3.  SbiJIofe  Clay.  This  flratum  is  about  ten  inches  thick,  and 
refls  upon  the  limeflone. 

4.  Compact  blue  Limejione , containing  JJjells.  This  flratum  is 
about  ten  inches  thick,  and  refls  upon  the  fhiftofe  clay.  It 
acquires  a yellow  colour  by  decompofition ; fo  that  it  is  well 
diflinguifhed  from  the  other  flrata,  even  at  a diftance. 

5.  SbiJIofe  Clay.  This  refls  on  the  limeflone. 

6.  Bafalt.  The  covering  of  grafs  prevented  me  from  difco- 
vering  the  bafalt  in  immediate  contafl  with  the  clay ; yet,  from 
its  vicinity,  it  is  very  probable  that  it  covers  it. 


7.  Fi- 
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7.  Fibrous  Limejlone.  The  ftratum  of  bafalt  is  covered  by  a 
thin  layer  of  this  fpecies  of  limeftone,  which  has  a blackifh 
colour  from  mixed  bituminous  matter. 

8.  Bafalt.  This  covers  the  limeftone. 

9.  Argillaceous  Sandfone.  An  immenfe  ftratum  of  this  fand- 

ftone  lies  upon  the  bafalt.  It  is  in  general  foft,  but  we  were 
told  that  fometimes  it  is  very  hard.  This  harder  kind  is  proba- 
bly got  by  blafting,  as  the  interior  of  fandftone  rocks,  as  Char- 
pentier  * obferves,  is  the  hardeft ; or  it  may  be  other  harder 
fandftone  ftrata  alternating  with  the  fofter,  as  I have  obferved  in 
the  Orkney  Iflands  and  other  parts  of  Scotland. This  fand- 

ftone frequently  contains  impreflions  of  {hells ; and  it  alter- 
ternates  with  ftrata  of  bafalt,  which  are  from  four  inches  to 
feveral  feet  thick.  This  alternation  renders  it  very  probable 
that  the  bafalt  may  alfo  contain  fimilar  animal  remains  ; and 
this  conjecture  is  rendered  the  more  probable  from  feveral  fads 
which  have  been  lately  difcovered.  Thus  Mr  Kirwan  informs 
us  that  Dr  Richardfon  had  difcovered  {hells  in  the  bafalt  of 
Ballycaftle  J ; Bruckenman  has  obferved  mufcle  {hells,  ammo- 
nites 

* Charpentier,  Mineralogifche  Geograplne  der  Chursachsischen  lande,  44. 


% Kirwan’s  Geological  Eflays,  p.  252. 
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nites  and  corallites  in  the  bafalt  of  the  pretended  extinct  volca- 
noes of  France  f ; and  impreflions  of  leaves  have  been  obferved 
in  bafalt,  as  related  by  Lenz 

10.  Bafalt  in  columns.  This  forms  a great  ftratum,  which 
covers  the  argillaceous  fandflone.  The  columns  are  varied, 
not  only  in  their  fize,  and  in  the  number  of  their  Tides,  but: 
alfo  in  their  direction  being  perpendicular,  horizontal,  or  bent, 
like  thofe  of  Staffa.  The  bent  columns  are  generally  fmaller 
in  their  dimenfions  than  thofe  that  are  perpendicular  or  hori- 
zontal, 

11.  Wacken . This  forms  an  immenfe  ftratum,  which  we 
obferve  refting  upon  the  bafalt  columns.  It  frequently  con- 
tains beautiful  cryflallizations  of  zeolite. 

12.  Red-coloured  Wacken.  This  ftratum  is  only  a few  inches 
thick,  and  it  refts  upon  the  wacken.  It  is  perfectly  fimilar  to 
that  which  we  obferved  in  Mull. 

13.  Bafalt.  This  forms  a great  bed,  which  lies  on  the  red- 
coloured  wacken,  or,  when  it  is  a-wanting,  on  the  common 
wacken. 

Thefe 

f 1 Chyrn.  Ann.  1794.  j 103,  See.  % Lenz.  374. 
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Thefe  ftrata  arc  traverfed  in  feveral  places  by  veins  of  ba- 
falt ; which  do  not  appear,  in  any  inftance,  fo  far  as  I have  ex- 
amined, to  have  occafioned  any  alteration  in  their  direction  or 
hardnefs. 

Nearly  at  the  northern  extremity  of  the  ifland,  the  cliffs,  we 
have  now  been  defcribing,  turn  inwards,  and  run  in  a femi- 
circular  form,  until  they  again  appear  upon  the  coaft  on  the 
weft  fide  of  the  ifland.  The  femicircular  track,  included  by 
thefe  cliffs,  is  pretty  flat,  of  confiderable  extent ; and  the  cliffs, 
which  bound  it,  are  compofed  of  ftrata  fimilar  to  thofe  on  the 
eaft  and  north  fides  of  the  ifland.  The  bottom,  in  fuch  pla- 
ces as  I examined,  is  compofed  of  ftrata  of  limeftone  con- 
taining ihells,  alternating  with  fhiftofe  clay,  and  fometimes 
refting  on  bafalt  or  fandftone.  Upon  the  fouth  fide  of 
this  track  the  fandftone  and  limeftone  difappear,  and  now  ba- 
falt and  wacken  form  lofty  precipices.  Immediately  at  the 
bottom  of  thefe  bafaltic  rocks,  upon  the  fea-fhore,  I picked 
up  feveral  pieces  of  black  pitchftone,  much  refembling  that 
found  in  the  iflands  of  Arran  and  Mull ; but  I could  not  dis- 
cover whether  it  forms  veins  or  ftrata.  From  this  to  within 
a mile  of  Eillean-Chaftil,  the  ifland  is  bounded  in  many  places 
by  lofty  precipices : and  the  interior  is  formed  of  irregularly- 
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iliaped,  grey-coloured,  columnar  hills,  and,  among  thefe,  Scure- 
Eigg,  which  is  the  highefl,  has  a very  lingular  appearance. 

In  the  fea  cliffs  there  are  feveral  confiderable  caves.  They  are 
generally  fituated  in  a wacken  which  is  traverfed  by  bafalt 
veins.  This  wacken  contains  mod  elegant  fpecimens  of  capil- 
lary zeolite,  alfo  calcareous  fpar,  quartz  cryftals,  and  chalce- 
dony ; and  in  feveral  places  I obferved  a red-coloured  wacken 
fimilar  to  that  which  is  defcribed  at  p.  235,  vol.  i.  Several  of 
thefe  caves  are  of  confiderable  extent,  and  are  open  to  day ; 
others  are  narrow  at  their  entrance,  but  enlarge  confiderably 
as  we  go  inwards. 

The  minider  of  this  parifh,  who  was  fo  good  as  to  accom- 
pany us  to  feveral  parts  of  the  ifland,  led  us,  by  a very  rug- 
ged path,  to  a wild  iequedered  fpot,  where  there  is  a cave,  re- 
markable, in  the  annals  of  this  ifle,  for  the  murder  of  the  Mac- 
donalds, inhabitants  of  Eigg,  by  the  Macleods  of  Skye.  As 
this  dory  is  truly  charaderidic  of  the  date  of  fociety  in  thofe 
parts  at  that  period,  I think  it  will  not  be  unintereding  to  re- 
late it  fhortly. 

A party  of  the  Macleods  having  landed  upon  the  Email  ifland 
■of  Eillan-Chadel,  behaved  fo  outrageoufly  to  the  women  who 
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were  there  tending  cattle,  that  their  friends  inftantly  purfued, 
and  put  feveral  of  them  to  death.  This  fo  enraged  the  clan  of 
Macleod,  that  they  determined  to  take  revenge,  by  ravaging  the 
ifle,  and  putting  to  death  the  murderers  of  their  brothers.  The 
illanders,  fenfible  of  their  weaknefs,  prepared  to  fhelter  them- 
felves,  upon  the  firft  appearance  of  an  enemy.  Soon  afterwards 
a number  of  boats  were  feen  approaching  the  ifle  ; when  the 
trembling  inhabitants,  retired,  in  defpair,  to  this  cave,  their  on- 
ly refuge.  The  Macleods  foon  landed,  and  travelled  the  whole 
ifland  ; but,  as  they  could  difeover  no  human  being,  they  con- 
eluded  that  the  Macdonalds  had  made  their  efcape  to  the  maim- 
land,  or  to  fome  of  the  adjacent  iflands.  Difappointed  and  en- 
raged, they  were  about  to  leave  Eigg,  to  return  to  Skye,  when 
unfortunately  one  of  the  horde  obferved  the  mark  of  footfteps 
on  the  fnow,  and  thus  they  were  enabled  to  difeover  the  cave 
where  the  wretched  inhabitants  had  taken  refuge.  Shrieks  of 
defpair  were  interrupted  for  a little,  by  a propofal  of  the  Mac- 
leods, that  if  the  murderers  were  given  up  to  punifhment,  the 
other  lives  fhould  be  fpared.  This  was  only  a cruel  aggrava- 
tion of  their  bufferings,  as  the  Macleods  were  the  aggreffors. 
Connected,  as  the  Macdonalds  were,  by  the  deareft  ties,  they 
determined  to  perifh  together,  rather  than  to  give  up  one  of 
their  number.  The  Macleods,  with  the  moll  favage  barbarity, 
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inftantly  kindled  great  fires  at  the  mouth  of  the  cave,  which 
foon  fuffocated  the  whole  of  the  miferable  inhabitants. 

One  often  liftens  even  to  fuch  a tale,  as  to  the  defcription  of 
a battle,  without  much  intereft  : but  the  view  of  the  fcene  ne- 
ver fails  to  awaken  a keener  fympathy — the  circumftances  are 
brought  nearer  to  the  mind,  and  feem  to  be  palling  before  us. 
We  flood  on  the  very  ground  where  this  tragedy  was  adled, 
and  felt  our  fenfibility  increafed  by  the  fequeflered  and  dreary 
place  in  which  the  deed  was  done.  But  even  this  intereft  was 
faint,  when  compared  to  that  we  felt,  when,  after  creeping  for 
a confiderable  way  through  a low  and  narrow  entrance,  half 
covered  with  brulhwood,  we  found  ourfelves  at  laft  within  a 
large  and  gloomy  cave,  the  extent  and  height  of  which  we 
could  not  diftinguilh ; and  perceived  the  gleams  of  the  lights 
we  carried  reflected  from  the  bones  and  Ikulls  of  the  unhappy 
Macdonalds.  The  force  with  which  the  truth  and  all  the  cir- 
cumftances of  this  dreadful  tale  ftruck  at  this  moment  upon 
our  minds,  and  the  ftrange  variety  of  fenfations  excited  by  an 
event  fo  extraordinary,  it  is  not  eafy  to  find  words  to  exprefs. 

The  entrance  of  the  cave  is  low  and  narrow,  for  about  1 2 feet. 
The  cave  itfelf  extends  to  a height  of  22  feet,  the  breadth  24 
feet,  and  in  length  it  extends  inwards  nearly  213  feet.  The 
air  was  damp  and  raw.  Our  lights  ftruck  faintly  on  the  black 
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tides  of  the  caves,  without  difpelling  that  deep  and  fo  lentil 
gloom,  which  harmonifed  fo  well  with  its  melancholy  (lory. 
The  projecting  mafles  of  the  rock  were  dimly  illuminated, 
while  the  fkulls  and  fcattered  bones  catched  a ftrong  light. 
Our  figures,  too,  touched  with  the  paley  flame,  fliowed  the 
features,  or  an  outftretched  arm,  while  the  parts  of  the  body 
removed  from  the  light  were  loft  in  the  gloom.  Even  the 
deep  and  fonorous  voice  of  the  parfon  had  its  effedt.  The 
whole  fcene  was  admirably  adapted  for  the  canvas : but  it 
would  require  a very  rare  talent  in  the  painter  who  fliould.  at- 
tempt it. 

A fliort  way  from  this  cave,  after  walking  over  rocks  of  ba- 
fait  and  wacken,  I obferved  on  the  fhore  two  veins  of  black 
pitchftone.  Thefe  veins  are  about  ten  feet  diftant  from  each 
other,  are  from  half  a foot  to  three  feet  wide,  and  are  a little 
bent  in  their  courfe.  They  run  in  a fpecies  of  bafalt,  which 
contains  a conflderable  portion  of  zeolite,  and  in  fome  places 
fmall  layers  of  chalcedony.  The  pitchftone  and  bafalt  are 
fometimes  intermixed  at  their  junction,  and  even  pieces  of  the 
pitchftone  appear  immerfed  in  the  bafalt.  But  the  moft  re- 
markable circumftance  attending  this  pitchftone,  is  the  inter- 
mixture of  one  of  the  veins  with  a vein  of  hornftone.  This  ap- 
pearance 
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pearance  is  reprefented  in  the  plate  *,  where  A is  the  bafaltic 
rock  in  which  the  veins  run  ; B is  the  vein  of  pitchftone,  and  C 
is  the  hornftone  vein.  The  vein  of  hornftone,  at  D,  is  about 
two  and  a half  feet  wide  ; but  it  varies  much  in  this  refpecft,  as 
it  flioots  through  the  pitchftone.  At  F,  the  hornftone  has  in- 
clofed  a wedge-fhaped  piece  of  pitchftone.  At  G H there 
are  two  ftripes  of  hornftone,  one  of  them,  G,  containing  a thin- 
piece  of  pitchftone. 

Thefe  appearances  may  be  explained,  by  fuppofing,  that,  af- 
ter the  vein  of  pitchftone  had  been  formed,  new  rents  extended 
both  through  it  and  the  bafalt,  and  that  thefe  were  afterwards 
filled  with  hornftone.  The  pieces  of  pitchftone  inclofed  in  the 
hornftone,  appear  to  have  been  broken  off  the  pitchftone  vein, 
and  at  the  time  when  it  was  rent,  and  were  afterwards  fur- 
tounded  by  hornftone. 

Altho’  pitchftone  has  been  difcovered  in  various  parts  of  Eu- 
rope, it  has  not  been  before  defcribed  as  belonging  to  the  rocks 
of  trap  formation.  Haquet,  indeed,  mentions,  that  he  obferv- 
ed  bafalt  columns  converted  into  glafs,  among  the  bafalt  of  the 

Ve- 

* It  mull  be  underftood-that  the  plate  reprefents  a horizontal  feflion  of  the 
pitchftone  and  hornftone  veins, 
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Veronefe.  This  is  very  probably  pitchflone ; yet  we  cannot 
fay  fo  with  certainty,  as  the  appearance  is  not  defcribed  with  fuf- 
ficient  cxa&nefs.  Obfidian,  however,  which,  as  we  have  before 
obferved,  is  nearly  allied  to  pitchftone,  has  been  lately  obferved 
by  Humbold,  ftratified  with  bafalt,  at  the  top  of  the  peak  of 
TenerifF, 

i 

We  now  afcended  from  this  to  the  Scure  Eigg,  which  we  have 
before  obferved  to  be  the  higheft  part  of  the  illand.  This  hill, 
from  its  peculiar  fhape,  has,  at  a diftance,  a lingular  appearance  ; 
but  as  we  approach  nearer,  it  rifes  much  in  grandeur,  and  at 
length,  a ftupendous  columnar  promontory  burfts  on  our  view. 
The  whole  of  this  promontory  is  perfectly  mural,  and  extends 
for  upwards  of  a mile  and  a half,  and  rifes  to  the  height  of  fe- 
veral  hundred  feet.  It  is  entirely  columnar,  and  the  columns 
rife  in  fuccelfive  ranges  until  they  reach  the  fummit,  where, 
from  their  great  height,  they  appear  diminutive.  Staffa,  which 

is  the  rnoft  magnificent  affemblage  of  natural  columns  that 

\ 

has  yet  been  difcovered,  is  the  only  one  that  can  bear  a com- 
parifon  with  Scure  Eigg.  Staffa  is  an  object  of  the  greatefl 
beauty  and  regularity  ; the  pillars  are  as  diftin<5l  as  if  they 

c 

had  been  raifed  by  the  hand  of  art ; yet  it  has  not  the  ex- 
tent or  fublimity  of  Scure  Eigg : the  one  may  be  compar- 
ed 
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ed  with  the  greateft  exertion  of  human  power;  the  other  is 
chara<fteriftic  of  the  wildeft,  and  moft  inimitable  works  of 
nature. 

The  columns  are  difpofed  in  different  directions,  being 
either  perpendicular,  curved,  or  horizontal.  Sometimes  we 
obferve  the  horizontal  pillars  croffing  each  other  ; the  fides  of 
the  horizontal  columns  appearing  above  and  below  the  ends 
of  thofe  horizontal  columns  which  lie  in  a contrary  direction. 
They  vary  confiderably  in  the  number  of  their  fides,  having- 
three,  four,  five,  fix,  and  feven  fides  ; but  I did  not  obferve  any 
of  them  jointed.  I conjectured,  at  firft,  from  the  nature  of  the 
flrata  of  which  the  ifland  is  compofed,  that  thefe  columns  were 
bafalt ; but  a nearer  examination  fhowed  that  they  were  form- 
ed of  a fpecies  of  porphyry,  with  a bafis  intermediate  be* 
tween  bafalt  and  pitchflone.  The  fame  kind  of  porphyry 

i 

feems  to  form  many  of  the  other  hills  in  the  interior  of  the 
ifland. 
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AS  the  voyage  from  Eigg  to  Rume  is  rather  dangerous,  on  ac- 
count of  the  terrible  fqualls  of  wind  which  often  blow  from 
the  high  lands,  we  did  not  prolong  our  flay,  after  we  had 
made  the  few  obfervations  which  hav$  been  juft  mentioned. 
We  therefore  failed  from  the  weft  fide  of  the  ifle  of  Eigg,  and, 
after  a pleafant  fail,  we  landed  at  Kinloch,  at  the  head  of  Loch 
Skrefert  in  Rume.  Here  we  had  our  exertions  aflifted  by  Col. 
Maclean’s  officer,  and  the  other  people  of  the  ifland,  who  ma- 
nifefted  every  wifh  to  ferve  us. 

Description.  This  ifland,  wffiich  is  the  property  of  Col. 
Maclean  of  Coll,  is  about  eight  miles  long,  and  nearly  as 
broad.  It  lies  between  the  ifles  of  Eigg  and  Canna,  and  is  a- 
bout  feven  miles  NNW,  from  Eigg,  and  four  from  Canna.  It 
is  altogether  mountainous  ; in  ffiort,  it  may  be  reckoned  a 
groupe  of  mountains,  of  which,  Aifgobhall  is  the  higheft.  Its 
ffiores  are  in  general  very  bold  and  rocky,  and  often  prefent 
tremendous  perpendicular  precipices. 
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Loch-fkrefort,  which  is  the  only  harbottr  in  the  ifland,  is 
about  two  miles  long,  and  is  bounded  upon  both  fides  by  hills 
of  confiderable  height,  which  rife  pretty  rapidly  from  the  fides 
of  the  loch.  The  ftrata  upon  both  fides  are  of  red-coloured 
fandftone.  At  Kinlocli,  the  fmall  village  at  the  head  of  the 
loch,  the  land  is  low  and  continues  pretty  much  fo,  to  the 
fhore  oppofite  to  the  ifland  of  Canna,  forming  a kind  of 
valley  which  is  bounded  by  lofty  hills,  which  are  more  rug- 
ged upon  the  fouth  than  the  north  fide.  The  bottom  of  this 
valley  is  elevated  in  the  middle  ; and  here  we  obferve  another 
valley  which  runs  quite  in  a contrary  dire&ion.  The  hills 
upon  the  north  fide  of  this  valley  are  compofed  of  red-coloured 
fandftone,  which  is  elevated  at  an  angle  of  120  ; and  it  is  alfo 
ftratified  with  bafalt,  and  traverfed  by  bafalt  veins.  Thefe 
veins  are  even  to  be  obferved  burfting  out  upon  the  top  of  the 
hills ; and  often  the  bafalt,  in  thefe  veins  has  a remarkable 
power  over  the  compafs  : detached  pieces  a£t  very  powerfully. 
The  fandftone  by  decompofition  aflumes  various  tints,  as  red, 
purple,  white,  &c.  and  often  it  alfo  decompofes  in  flates  ; and 
thefe  are  frequently  curved.  Upon  the  fliores,  maftes  of  onyx 
and  fardonyx  are  to  be  obferved ; probably  coming  from  the 
fandftone  or  bafdt. 
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As  the  mountains  upon  the  fouth  fide  of  the  loch  are  much 
higher  than  thofe  upon  the  north,  and  their  Ihape  and  general 
appearance  confiderably  different,  we  agreed  to  afcend  one  of 
them,  fo  that  we  might  become  acquainted,  with  the  rocks  of 
which  it  is  formed.  Accordingly,  we  began  to  afcend  the 
mountain  called  Halival,  which  rifes  immediately  from  Kin- 
loch,  but  found  it  fatiguing  not  only  on  account  of  the  wet- 
nefs  of  the  ground,  but  alfo  from  the  many  hollows  into  which 
we  frequently  tumbled,  owing  to  their  being  concealed  by 
long  heather.  Having  reached  the  firft  (houlder  of  the  hill, 
we  found  an  extenfive  platform,  which  is  formed  of  bafalt  and 
greenftone  \ and  the  landftone  which  had  continued  from  the 
bottom  of  the  hill,  does  not  go  higher  than  this.  Above  this 
platform,  the  appearance  of  the  hill  is  much  altered,  the  hea- 
ther difappearing,  the  fide  of  the  hill  being  covered  with  grey 
hones,  and  appearing  to  rife  by  a facceffion  of  platforms  or  ter- 
races. We  now  clambered  upwards  over  a wildernefs  of  (tones- 
of  greenftone  and  bafalt,  until  we  were  about  60  feet  from  the 
fiummit.  Our  further  progrefs  feemed  now  to  be  (topped,  as 
the  mountain  appeared  to  be  furrounded  by  large  blocks  oft 
greenftone  (landing  in  an  aimoft  perpendicular  direction.  Our 
guide,  however,  conducted  us  to  the  fummit  by  a fteep  path, 
which  was  not  without  danger..  Unluckily,  a few  minutes  be- 
fore we  reached  the  fummit,  it-  was  envelopped  in  clouds,  fo 
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that  it  was  only  as  they  cleared  away,  that  the  mountain  of 
Aifgobhall  was  to  be  obferved  towering  above  us  ; and  by  its 
terraced  afpedl,  announcing  a fimilarity  of  compofition  with 
that  on  which  we  were  {landing.  At  fome  didance  feveral 
other  hills  appeared  with  terrible,  bare,  rugged,  intervening 
glens  ; and  all  apparently  compofed  of  trap-formation  rocks. 
As  we  were  reding  upon  the  fumm.it,  I picked  up  fpecimens  of 
a dark  green-coloured  cryflallifed  pitcliftone ; but  I did  not 
difcover  it  in  fitu : near  to  the  fame  places,  I obferved  feveral 
pieces  of  a rock  refembling  the  Lydian  done  which  feemed  to 
traverfe  the  greenftone  in  the  form  of  veins.  As  the  clouds  were 
now  fpreading  all  around,  we  found  it  neceffary  to  defcend  ; 
but  we  took  a different  rout,  fo  that  we  might  fee  as  much  va- 
riety of  rock  as  poflible.  We  did  not,  however,  meet  with  any  fof- 
fil  differing  from  what  we  had  feen  in  the  afcent ; and  the  difpo- 

fition  of  the  drata  appeared  to  be  the  fame,  viz.  greendone  and 
bafalt  forming  the  higher  parts,  and  red  fanddone  the  lower. 
From  the  flight  examination  of  this  mountain,  and  the  general 
appearance  of  the  others  in  the  neighbourhood,  it  is  probable 
that  all  the  fouth.  fide  of  the  valley  is  formed  of  fanddone  in 
the  lower  parts,  and  the  upper  of  rocks  of  trap  formation. 

I cannot  omit  mentioning  a curious  appearance  which  I ob- 
ferved, in  examining  a ravine  upon  the  fouth  fide  of  the  valley, 
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where  it  was  faid  coal  had  been  found.  Immerfed  in  the  ba- 
falt,  which  forms  part  of  thefe  hills,  I difcovered  pieces  of 
limeftone,  (with  interfperfed  bituminous  matter,)  from  4 to  1 2 
inches  long,  and  2 inches  in  diameter.  In  the  Philofophical 
Tranfadfions  of  the  Royal  Society  of  London  for  1796,  we 
have  the  account  of  a nearly  fimilar  appearance  obferved  in  the 
works  of  the  Huddersfield  canal.  In  perforating  a hill  by  a 
fubterraneous  tunnel,  the  workmen  met  with  a fault  or  break 
in  the  ftrata  through  which  they  were  cutting,  when  they 
found  a rib  of  limeftone,  and  a number  of  pyritical  limeftone 
balls,  from  one  ounce  to  upwards  of  100  lb.  weight.  No  lime- 
ftone had  been  difcovered  in  that  country  nearer  than  20  miles. 
In  Rume,  fo  far  as  I could  learn*  there  is  not  any  ftrata  of  lime- 
ftone : a circumftance  which  may  poffibly  render  the  explana- 
tion of  thefe  phenomena  a little  difficult. 

As  circumftances  did  not  allow  us  to  fpend  more  time  in  this, 
ifland,  we  left  Kinloch,  and,  after  a rugged  walk  during  a vio- 
lent ftorm,  we  reached  the  ffiore  of  the  ifland  oppofite  Canna. 
Here  we  found  a moft  magnificent,  bold,  broken  coaft,  formed 
of  ftrata  of  red-coloured  fandftone,  which  are  elevated  at  a con- 
fiderable  angle,  and  alternate  with  bafalt,  and  are  alfo  traverfed 
with,  numerous  veins  of  bafalt9 
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Befides  thefe  appearances,  I obferved,  as  we  were  walking 
along  the  fhore,  waiting  until  the  ftorm  fhould  allow  us  to  crofs 
to  Canna,  vaft  ftrata,  apparently  of  bafalt,  or  wacken,  lying 
on  the  fandllone,  at  the  fummit  of  the  tremendous  cliffs  which 
here  bound  the  ifland.  I now  regret  extremely  that  the  incle- 
mency of  the  weather  prevented  me  from  examining  thefe 
ftrata ; for  unqueftionably  they  would  have  proved  highly  in- 
terefting,  if  we  may  judge  from  the  fpecimens  that  had  tum- 
bled from  them  upon  the  beach.  The  following  are  a few  of 
the  foftils  which  I picked  up  on  the  fhore. 

1.  Green,  or  yellowifh-green  coloured  heliotrope*,  which 
adhered  to  maffes  of  bafalt  £,  or  forming  little  balls  immerfed 
in  it. 

2.  Bafalt,  containing  rounded  balls  of  green  earth,  along 
with  fimilarly-fhaped  maffes  of  calcareous  fpar. 

3.  Bafalt, 

* This  heliotrope  is  fometimes  fo  foft,  that  it  has  a good  deal  the  appearance 
of  pitchftone. — Is  this  owing  to  its  being  altered  a little  by  the  a£Hon  of  the 
weather  ? 

» 

X From  the  fpecimens  being  a good  deal  decompofed,  I cannot  fay  with  cer- 
tainty whether  this  is  to  be  confidered  as  a bafalt  or  a wacken : I at  prefent  rather 
think  it  is  a bafalt. 
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3.  Bafalt,  containing  chalcedony  : and  this  chalcedony  is  fre- 

/ 

quently  penetrated  with  the  green-coloured  heliotrope,  form- 
ing a Hone  that  feems  to  be  the  plafina  of  the  Italians. 

4.  Bafalt,  with  whitifh,  or  light-brown  coloured  hornftone, 
which  has  fometimes  an  apple-green  colour,  from  its  being 
penetrated  with  heliotrope. 

5.  MafTes  of  hornftone,  which  contain  beautiful  quartz 
cryftals. 

6.  Chalcedony  in  ftaladlites  j and,  what  is  remarkable,  pie- 
ces of  the  ftaladlites  are  obferved  lying  in,  and  furrounded  by 
calcareous  fpar. 

7.  Beautiful  mafles  of  onyx,  which  are,  in  fome  fpeci- 
mens,  covered  with  a white  cruft. 

The  weather  having  now  become  a little  more  moderate,  we 
crofted  the  found  to  Canna,  thro’  a very  tremendous  fea. 
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THIS  ifland,  the  property  of  John  Macdonald,  Efq.  of  Clan- 
ranald,  is  about  five  miles  long,  and  two  miles  broad.  It  is 
low ; but  its  fhores  are  bounded  by  fteep  and  lofty  cliffs.  It 
is  remarkable  for  its  harbour,  which  is  reckoned  one  of  the 
beft  among  the  Hebrides : yet  it  is  difficult  of  approach  in 
ftormy  weather,  owing  to  the  narrownefs  of  the  entrance,  and 
the  funk  rocks  that  lie  near  it.  This  harbour  is  formed,  up- 
on the  N.  by  Sand  ifland,  which  is  feparated  from  Canna  by  a 
ftrait,  which  is  left  nearly  dry  at  every  ebbing  of  the  tide. 
The  ifland  is  low,  and  confifts  of  rocks  of  trap  formation.  The- 
end,  which  forms  the  entrance  of  the  harbour,  is  of  bafalt 
tuff,  having  bafalt  pillars  refting  upon  it.  The  oppofite  fide 
of  the  harbour  is  formed  by  the  ifland  of  Canna,  which  is 
here  of  confiderable  height,  and  rifing  by  beautiful  and  regu- 
lar  terraces.  Thefe  terraced  appearances,  which . are  in  gene- 
ral pretty  fure  marks  of  a bafalt  country,  do  not  here  deceive 
us,  as  the  rocks  are  decidedly  bafaltic,  and  in  feveral  places- 
are  fplit  into  columns. . 
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In  examining  this  ifland,  we  walked  along  the  fhore  towards 
the  W.  which  we  found  low  and  rocky,  but  bounded  by  con- 
fiderable  land-cliffs  of  columnar  bafalt.  This  bafalt,  in  fome 
places,  refts  upon  bafalt  tuff ; but,  farther  on,  I obferved  the 
tuff  expofed  without  any  covering — the  bafalt,  if  it  had  ever 
been  fuper-impofed,  being  wafhed  away ; and,  near  to  the 
place,  the  bafalt  pillars  are  feen  wore  down  by  the  action  of 
the  fea,  the  ends  ftanding  up  under  the  water  like  a regular 
pavement.  At  a place  called  Tarbet,  the  cliffs  on  the  fhore 
affume  a bold  form : they  there  rife  to  a great  height,  and  are 
immediately  wafhed  by  the  fea,  or,  in  other  places  where  there 
is  an  accumulation  of  debris,  the  further  adtion  of  the  waves  is 
prevented.  The  fuperior  ftratum  of  thefe  cliffs  is  columnar 
bafalt.  The  pillars  vary  very  much,  not  only  in  fize,  but  alfo 
in  the  number  of  fides ; and  frequently  they  are  to  be  feen 
bent,  when  their  length  and  breadth  is  lefs  than  the  upright 
ones.  Immediately  below  the  ftratum  of  bafalt,  there  is  a 
ftratum  of  wacken,  which  contains  calcareous  fpar,  elegant  ca- 
pillary zeolite,  quartz  cryftals,  blackifh-coloured  cryftals,  whofe 
nature  I am  ignorant  of,  and,  more  rarely,  cryftals  of  leucit, 
or  Vefuvian  garnet.  To  this  fucceeds  another  ftratum  of  ba- 
falt ; and  below  it,  a ftratum  of  wacken ; and  fo  on,  alternate- 
ly, to  the  bottom  of  the  cliffs. 
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Having  walked  for  a considerable  way  along  a narrow  path 
in  the  face  of  thefe  cliffs,  the  violent  wind  and  rain  forced  us 
to  fcramble  to  the  Summit,  as  it  was  impoflible  to  walk  longer 
in  this  track,  without  the  rifk  of  being  precipitated  into  the  fea, 
or  among  the  rocks.  We  now  eroded  the  ifland  to  a place 
called  Dun-eudain,  where  coal  had  been  formerly  wrought: 
unluckily  the  cliff  had  fallen  down,  fo  that  I had  not  an  oppor- 
tunity of  feeing  it.  We  were  told,  by  the  people  who  had 
worked  it,  that  it  was  a Stratum  from  6 to  8 eight  inches 
thick,  and  was  incTofed  in  whin  rock  (bafalt  or  wacken).  Its 
fituation,  upon  the  face  of  a high  cliff,  was  given  as  the  reafon 
why  the  working  was  flopped  : this  is  a circumftance,  how- 
ever, of  little  detriment ; for,  if  the  coal  Stratum  had  been 
of  considerable  extent,  many  economical  expedients  might 
have  been  ufed  to  raife  the  coal.  From  this,  in  going  a- 
round  the  other  parts  of  the  ifland,  the  cliffs  become  lower ; 
but  they  Soon  rife  again,  and  continue  of  great  height  near- 
ly to  the  harbour  of  Canna.  In  many  places  of  thefe  cliffs 
the  Strata  are  well  expofed : thus,  upon  the  eafl  fide,  near  to 
Compafs-Hill,  the  uppermofl  Stratum  is  bafalt,  with  a flight 
tendency  to  the  columnar  form  ; below  this,  is  a flratum  of 
bafalt  tuff ; this  is  again  fucceeded  by  bafalt ; and  fo  on,  alter- 
nately, to  the  bottom  of  the  cliffs.  The  Shore  is  covered  with 
a vaft  colledtion  of  debris  from  the  cliffs ; and,  in  Some  places, 
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it  even  Teems  to  form  a kind  of  alluvial  breccia,  in  which  vaft 
maffes  of  columnar  bafalt  are  immerfed. 

Compafs-Hlll , which  we  have  already  mentioned,  is  fituated 
at  the  top  of  the  cliffs  we  have  been  juft  deferibing ; and  ap- 
pears, at  its  fummit,  to  be  formed  of  a fpecies  of  bafalt,  which, 
by  decompofition,  acquires  the  power  of  affecting  the  compafs  : 
hence  this  eminence  has  received  its  name.  Other  rocks  in  the 
ifland,  however,  are  much  more  powerful  in  this  refpeCt : thus 
the  bafalt  at  the  outer  point  of  the  harbour  affects  the  com- 
pafs at  the  diftance  of  between  25  and  30  feet. 

Near  to  this  hill,  but  immediately  upon  the  fhore,  there  is 
an  ifolated  rock,  called  Humbla,  which  is  interefting  to  the 
antiquarian,  as  there  is  upon  its  fummit  the  ruin  of  a final! 
caftle,  where,  it  is  faid,  an  old  jealous  highland  chieftain,  even 
long  ago,  vainly  endeavoured  to  confine  a handfome  wife.  At 
a little  diftance,  there  is  another  rock,  where  bafalt  tuff  lies 
on  bafalt ; and,  in  the  tuff,  I obferved  feveral  pieces  of  wood 
fiightly  bituminated.  In  one  place  I faw  a piece  of  wood  a- 
bout  two  feet  long,  but  only  a few  inches  thick:  thus  inti- 
mating that  it  had  acquired  its  fhape  either  by  the  preffure  of 
the  fuperincumbent  rocks,  or  by  the  contraction  of  the  argilla- 
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ceous  earth  of  the  bafalt  *.  In  proof  of  this  latter  opinion, 
which  feems  the  mod  probable,  I may  obferve,  that  the  carbo- 
nated wood  found  in  limedone,  or  among  coal,  is  never  obfer- 
ved  to  be  flattened. 

As  the  appearance  of  wood,  thus  flightly  altered,  in  a rock 
of  trap  formation,  is  intereding  for  geology,  I will  now  fhortly 
mention  a few  fimilar  appearances  which  have  been  obferved 
in  other  parts  of  the  world.  At  Stackhoufe,  in  Wefterwald, 
there  are  drata  of  carbonized  wood,  which  alternate  with 
wacken  and  clay  j\  Mr  Efmark  obferved  a vein,  at  the  depth 
of  200  fathoms,  entirely  filled  with  carbonized  wood  Wer- 
ner mentions  veins  of  wacken,  at  Bautzen,  that  contain  pieces 
of  bituminated  wood  ||.  Near  Rennes,  a whole  chefnut  tree 
was  obferved  lying  horizontally  among  fhiflus ; of  which  the 
bark  was  converted  into  pyrites,  the  fap  into  jet,  but  the  cen- 
ter was  wood  flightly  altered,  being  nearly  in  the  date  of  char- 

H 2 coal. 

* Kirvvan’s  Geological  Effays,  p.  46. 

+ 1 Berl.  Beob.  52,  56.  Kirwan’s  Geological  ElTays,  31 1. 

X Neues  Bergmannifches  Journal. 

|]  Werner  Neue  Theorie  von  der  Entstehung  der  Gange. 
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coal  *.  Mr  Pennant  informs  us  that  wood  is  found  inclofed 
in  the  folid  rock  in  different  parts  of  Iceland,  and,  like  that  of 
Canna,  is  very  much  flattened : what  is  remarkable,  pieces  of 
the  wood  are  often  found  fo  little  altered,  and  of  fuch  a flze,  as 
to  be  eafily  planed,  and  made  into  middle-flzed  tables 
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CHAP.  XX. 

Defcription  of  the  Fossils  mentioned  in  the  preceding  Chapter . 


Columnar  PORPHYRY  of  Scure-Eiggr . 

This  rock  has,  difperfed  thro’  it,  numerous  cryftals  of  yel- 
lowifh  or  white-coloured  cryftals  of  felfpar ; and  the  bafis  pre- 
fents  the  following  characters  : 

t 

Colour.  Black. 

Luflre.  Little  glancing,  or  rather  glimmering. 

Erasure.  Even,  approaching  more  or  lefs  to  the  conchoidaL 
Franfparency.  None. 

I 

Hardnefs.  Gives  a few  fparks  with  fteel ; but  fometimes  yields  1 
alfo  with  great  difficulty  to  the  knife. 

It  decompofes  into  a greyiffi-white  powder. 


Fufibility , 
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Fufibility.  At  290  it  had  acquired  a giey  or  white  colour,  and 
was  converted  into  a kind  of  enamel. 

This  change  by  aCtion  of  the  heat,  conjoined  with  the 
external  characters,  confirm  me  in  the  belief  that  it  is  interme- 
diate between  pitchflone  and  bafalt.  ' 

PITCHSTONE — Eigg. 

Colour.  Deep  black,  or  bluifh-black. 

Lujlre.  Pitchy,  ftrong  glancing. 

Fradure.  Uneven ; or,  even,  with  a greater  or  lefs  tendency 
to  the  conchoidal ; and  fometimes  fhiftofe. 

Franfparency.  None. 

Hardnefs.  Scarcely  gives  fire  with  fteel. 

Fufibility.  Formed  a black  cellular  mafs  at  47 °,  and  at  520 
was  more  compaCt. 

There  are,  interfperfed,  a few  cryftals  of  felfpar,  and  thin 
layers  of  a yellowy-coloured  fubftance. 
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HORNSTONE,  which  traverfes  the  Pitcliftone — Eigg. 

Colour . Pale  greenifh-grey. 

Lujlre.  None. 

FraElurc . Even,  or  fine  fplintery. 

Eranfparency.  Hardly  perceptible  at  the  edges. 

Harduefs.  Gives  fire  pretty  plentifully  with  fteeL 

There  is,  difperfed  thro’  it,  calcareous  fpar  and  chalcedony. 
The  chalcedony  is  of  a bluifh-white,  or  light-yellow  colour  ; 
and  is  fimilar  to  that  which  I have  mentioned  in  the  preceding 
chapter,  as  being  contained  in  the  bafalt.  It  is  fometimes  cel- 
lular ; and  thefe  cells  are  lined  with  quartz  cryftals,  and  filled, 
with  a nearly  liquid  bitumen. 


BASALT,  in  which  die  Pitchftone  Veins  are  fituated — 

Eigg, 

Lujlre.  Little  glancing,  from  a number  of  minute  cryftals  of 
hornblende  which  are  difperfed  through  it. 

Erasure.  Uneven. 


Hardncfs . 
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Har chiefs . Yields  with  fome  difficulty  to  the  knife;  and  leaves 

a grey  trace. 

By  decompofition  it  acquires  an  iron-grey  colour. 


GREENSTONE — Rume. 

It  is  compofed  of  cryflals  of  hornblende  and  felfpar ; and, 
intermixed,  there  are  beautiful  tranfparent  grafs-green  coloured 
cryflals,  which  refill  decompofition,  while  the  felfpar  and  horn- 
blende  are  reduced  to  an  iron-brown  or  greyifh  powder.  It  has 
a very  great  fpecific  gravity. 


Cryflallized  PITCHSTONE— To/  of  Halival,  Rume. 

■% 

It  is  of  an  olive,  or  dark  leek-green  colour  ; and  has  the  ufual 
luflre,  tranfparericy  and  hardnefs.  The  cryflals  are  immerfed 
in  a rock  formed  of  felfpar,  with  a few  feales  of  tombac-brown 
coloured  mica.  They  are  from  the  tenth  to  the  half  of  an  inch 
long  ; which  is  much  greater  than  the  cryflallized  pitchflone  of 
Bohemia.  I could  not  difeover  the  form  of  the  cryflals,  on  ac- 
count of  their  being  much  broken  ; yet  I have  no  doubt  that  it 
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is  a cryilallized  pitchflonc.  As  this  is  a very  rare  foil!!,  hav- 
ing been  dilcovered  only  in  another  part  of  Europe,  it  is  well 
delerving  the  attention  of  thofe  who  vifit  Rume. 


CEIALCEDONY — Rume. 

This  chalcedony  is  of  a bluifh-grey,  or  brownifh  colour,  or 
even  of  a milk-white  colour,  thus  approaching  to  the  nature 
of  femiopal ; and  has  the  ufual  luftre,  tranfparency  and  hard- 
nefs.  It  is  frequently  accompanied  by  calcareous  fpar,  horn- 
itone,  and  cryftallifed  quartz.  It  is  alfo  ftaladlitical ; and,  what 
is  curious,  we  fometimes  obferve  fragments  of  the  ftaladlites  in- 
clofed  in  the  calcareous  fpar  *.  It  is  frequently  penetrated  with 
Vol.  II.  I helio- 

* The  explanation  of  the  formation  of  filiceous  or  chalcedonic  ftala&ites  has 
been  confidered  a difficult  problem  in  geology,  and  no  doubt  there  is  fome  truth 
in  the  opinion.  Upon  reading  with  a view  of  collecting  fadts  on  this  fubjedt,  I 
met  with  one  which  deferves  to  be  generally  known,  as  it  will  help  to  explain 
feveral  of  the  remarkable  forms  that  the  ftaladtitical  chalcedony  affumes.  Baron 
Trebra,  whilft  in  the  deepeil  mines  at  Kromnitz  in  Hungary,  paid  particular  at- 
tention to  the  appearance  of  the  filiceous  fialadlites,  and  obferved  that  thofe  newly 
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heliotrope,  or  bloodftone  ; when  it  has  chara&ers  exa<5lly  re- 
fembling  the  plafma  of  the  Italians. 

PLASMA  ? — Rume . 

4 

Colour.  Dark  apple-green. 

Lujlre.  Glimmering. 

'Tranfparency.  Sometimes  allows  the  light  to  pafs  thro’  pretty 
freely. 

FraElure.  Even,  with  a tendency  to  the  flat  conchoidal. 
Hardnefs.  Does  not  give  fire  with  fleel  fo  readily  as  chal- 
cedony. 

* 

This  done  was  formerly  confidered  as  a fpecies  of  chalcedo- 
ny ; but  Werner  has  lately  defcribed  it  as  a diftin<5t  genus. 

Abbe 


formed,  or  forming,  in  place  of  breaking,  as  is  the  cafe  with  the  calcareous,  were 
flexible,  and  this  in  a very  great  degree  J. 


X Mineralien  cabinet  gesammelt  und  beschrieben  von  dem  Verfafler  der  Er- 
fahrungen  von  innern  der  gebirge, 
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Abbe  Efthner  conliders  it  as  an  intimate  combination  of  calce- 
dony  and  talcerde.  This  may  be  the  cafe  with  the  fpecimens 
he  examined ; for  I have  little  doubt  that  chalcedony  may,  in 
one  inftance,  be  penetrated  with  heliotrope,  and,  in  the  other, 
with  talcerde,  yet  the  refulting  foffils  may  be  difficultly  dif- 
tinguiffiable  by  their  external  chara&ers. 

Dark  apple-green  coloured  HORNSTONE — Rumc. 

LiiJlre.  None. 

FraBure.  Coarfe  fplintery. 

Tranfparency.  Allows  a little  light  to  pafs  at  the  edges* 
Hardnefs.  Gives  fparks  very  plentifully  with  fteeh 

It  has  browniffi-coloured  fpots  difperfed  thro’  it.  This  ap- 
pears to  be  hornftone  penetrated  with  heliotrope  ; and  the  fuppo- 
fition  is  rendered  more  probable,  from  the  difperfed  brown- 
coloured  fpots,  which  are  chara&eriftic  of  the  prefence  of 
heliotrope. 
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HELIOTROPE,  or,  Oriental  Jaspar — Rume, 
Chalcedonius  IIeliotropius , Lin.  Xanthus , Walker. 

Colour.  Dark  grafs-green,  or  yellowifh  green;  and  marked 
with  fpherical  fpots  of  an  iron-brown,  or  light  olive-green 
colour. 

Lnjlre.  Glimmering,  with  a weak  waxy  luftre. 

Trcuifpcircncy.  Very  little  at  the  edges. 

Hardnefs.  Gives  fparks  plentifully  with  Reel,  but  not  fo  much 
as  flint. 

The  red,  olive-green,  or  iron-brown  coloured  fpots  and  veins 
are  merely  accidental,  as  the  fame  ftone  is  to  be  found  without 
them.  It  is  confldered  by  Emmerling  as  an  intimate  of  green 
earth  and  chalcedony  ; and  this  is  countenanced  by  its  fituation 
in  Rume,  as  both  green  earth  and  chalcedony  are  found  accom- 
panying it,  A foflil  of  this  name  is  defcribed  by  Pliny,  at  the 
loth  chapter  of  the  37th  book  of  his  natural  hiflory ; but  its 
properties  are  fo  different  from  the  ftone  with  which  we  are  ac- 
quainted, that  we  muft,  for  the  prefent,  confider  it  as  different. 
It  is  to  be  hoped  that  the  intelligent  and  well-informed  Mr. 
Hawkins,  who  has  travelled  over  fo  much  of  the  Eaft,  where 
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it  is  faid  the  heliotrope  of  Pliny  is  found,  will  clear  up  this 
difficulty. 

BASALT  TUFF — Canna. 

This  rock  is  compofed  of  rounded  maffes  of  bafalt,  wacken' 
mandelftein,  and  argillaceous  fandftone,  connected  by  a bafal- 
tic  balls.  Very  confiderable  loofe  maffes  of  fandftone  are  to  be 
obferved  in  different  parts  of  the  illand ; and  feem  to  be  de- 
rived from  this  breccia  or  bafalt  tuff : as  I did  not  obferve  any 
fixed  rock  of  fandftone  in  the  whole  ifland. 
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CHAP.  XXI. 

Outline  of  the  Mineralogy  of  Skye, 

Having  fpent  two  days  in  examining  what  was  curious  in 
Canna,  we  failed  for  the  ifland  of  Skye,  and,  after  a tedious 
paflTage,  we  landed  at  Rue-dunan,  which  is  about  1 2 miles  from 
the  harbour  of  Canna. 

The  ifland  of  Skye  is  about  70  miles  long ; but  it  varies  much 
in  breadth,  owing  to  the  number  of  lochs  or  arms  of  the  fea 
with  which  it  is  interfered.  Cambden  imagines  that  it  is  the 
eaftern  iEbudae  of  Ptolemy*,  while  others  reckon  it  the  Dumna. 

Its 
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Its  prefent  name  is  of  Norwegian  origin,  being  derived  from 
.Sii,  a mift ; and  from  the  clouds  that  almoft  perpetually  enve- 
lope the  lofty  mountains,  it  has  been  ftyled  Ealand-Jkianach , or 
the  cloudy  ifland  *f.  It  lies  between  the  mainland  of  Scotland, 
and  the  Long-ifland  ; it  is,  upon  the  weft  fide,  many  miles  from 
the  Long-ifland  ; but  on  the  eaft,  it  is  feparated  from  the  main- 
land in  fome  places  by  a found  not  half  a mile  broad.  The 
fhores  are  rocky,  and  the  cliffs  in  many  places  are  of  great 
height.  It  is  very  mountainous  upon  the  SW.  where  the 
Cullin  mountains  rife  to  a great  height,  and  afford  many  feenes 
of  the  greatefl  fublimity.  To  the  north  of  thefe  mountains, 
the  ifland  is  formed  of  comparatively  low  hills,  which  continue 
to  within  a few  miles  of  the  extremity,  when  they  are  fucceeded 
by  a plain,  which  forms  part  of  the  pariih  of  Kilmuir.  South 
from  thefe  mountains,  is  the  low,  narrow,  parifli  of  Sleat, 
which  forms  a peninfula,  that  is  reckoned  the  moil  productive 
part  of  the  ifland. 

Caves.  There  are  confiderable  caves  that  occur  in  different 
parts  of  the  ifland  ; one  at  Camesketel,  on  the  fouth  fide,  is 
fam’d  for  having  afforded  fhelter  to  the  unfortunate  Prince 
Charles  when  he  was  efcaping  from  Scotland  after  the  battle 
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of  Culloden.  There  are  alio,  in.  feveral  places,  grand  cafcades  ; 
one  in  particular,  upon  the  eaft  fide  of  the  ifland,  is  reckoned 
little  inferior  to  the  fine  fall  at  Fyers,  which  is  between  Fort 
Auguftus  and  Invernefs. 

Lcchs.  This  ifland  appears,  at  fome  former  period,  to  have 
been  very  much  expofed  to  violent  convulflons,  which  have 
broke  up  the  land,  and  formed  the  many  lochs  which  traverfe 
it.  The  moll  confiderable  of  thefe  lochs  are  Snizort,  Follart, 
and  Bracadale. 

Mineralogy.  Rue-dunan,  where  we  landed,  after  leaving 

T 

Canna,  is  fituated  at  the  bottom  of  the  Cullin  mountains,  and 
at  the  head  of  loch  Brittle.  The  mountains  rife  here,  with  the 
utmofl  grandeur  ; but  the  continual  covering  of  clouds,  pre- 
vented me  from  inveftigating  them  with  fo  much  accuracy  as 
1 wifhed.  I found,  that  the  fides  of  the  loch,  and  the  lower 
part  of  thefe  mountains,  were  compofed  of  bafalt ; but  the  fu- 
perior  parts,  appeared  to  be  wholly  of  lienite  and  hornblende 
rock,  traverfed  by  bafalt  veins.  The  faces  of  the  mountains 
were  bare,  deep,  And  rugged,  and  were  much  traverfed  by  open 
fiffures.  In  fome  places,  I obferved  the  brows  of  the  hills 
covered  with  hornblende  rock,  which,  by  its  brown  colour, 
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had  much  the  appearance  of  the  Terpentine  rocks  in  the  ifland 
of  Und  in  Shetland. 

Having  taken  a flight  view  of  thefe  mountains,  we  intend- 
ed to  proceed  to  Talyfker,  as  being  a centrical  fpot  for  the  in- 
veftigation  which  we  propoled  of  the  coafl  of  Skye,  from  Rue- 
dunan  to  Dun  vegan-head  ; but,  in  this,  we  were  difappointed, 
as  the  worthy  Col.  M‘Leod  of  Talyfker,  to  whofe  attention  we 
were  recommended,  died  on  the  very  day  on  which  we  landed 
upon  the  ifland.  We  were  now  glad  to  take  fhelter  in  the  firft 
houfe  we  came  to,  and  luckily,  we  met  with  an  obliging  man, 
the  fhepherd  to  a gentleman  in  the  army ; he  lodged  us  com- 
fortably in  his  mader’s  almoft  wade  manfion-houfe ; but  we 
foon  wearied  of  this  retirement,  and  fet  out  for  Grule,  at  the 
head  of  loch  Eynort,  where,  we  were  informed,  the  minider  of 
the  parifli  reflded.  The  path  led  us  through  a hilly  country, 
which,  as  far  as  I examined,  appeared  to  be  compofed  of  bafalt 
and  wacken ; and  both  contained  fibrous,  and  varioufly  cryf- 
tallifed  zeolite.  At  Grule,  we  waited  upon  Mr  Macleod,  the 
minifter,  to  whom  we  were  entire  ftrangers,  yet  he  gave  us  a 
mod  kind  reception,  and  the  next  day  accompanied  us  near  to 
the  valley  of  Talysker  ; but  we  found  no  variety  of  rocks,  the 
whole  being  compofed  of  bafalt  or  wacken ; at  little  Breeze 
hill,  which  is  near  to  the  vale  of  Talysker,  there  is  a pretty 
Vol.  II.  K 
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colonade  01  baialt  pillars,  winch,  Mr  Pennant,  in  Ins  voyage  to 
the  Hebrides,  erroncoufly  mentions  as  the  mod  northern  groupe 
of  columns  in  Scotland.  As  the  weather  was  very  ftormy,  we 
•remained  with  our  good  hoft  for  three  days,  but  on  the  fourth,, 
our  anxiety  to  proceed  on  our  journey,  overcame  every  ob- 
ftacle  ; and  we  left,  with  regret,  Mr  Macleod’s  hofpitable  cot- 
tage. Upon  gaining  the  upper  part  of  the  glen,  the  rain  and 
mift  increafed,  and  prevented  us  from  having  a view  of  many 
parts  of  the  country.  We  continued  our  journey  among  ba- 
faltic  hills,  until' we  found  ourfelves  on  the  fide  of  Loch  Harpart, 

an  arm  of  the  fea,  which  is  of  confiderable  extent,  and  bound- 
ed upon  both  fides  by  low  bafaltic  hills.  From  this  we  walk- 
ed on  to.  Loch  Bracadale,  another  arm  of  the  fea,  in  which  we 
obferved  feveral  fmall  iflands,  which  were  all  apparently  ba- 
faltic ; as  is  alfo  the  cafe  with  the  neighbouring  country.  As 
the  florm  had  fomewhat  abated,  the  remainder  of  our  walk  to 
Dunvegan,  the  bleak  feat  of  General  McLeod,  was  not  fo  difa- 
greeable  i we,  however,  obferved  no  variety  of  drata,  as  the 
the  fame  bafaltic  rock  dill  predominated  ; but  at  a didance  we 
remarked  feveral  truncated  hills  of  confiderable  height ; and 
two  of  them,  called  Macleod’s  Tables,  are  faid  to  have  a con- 
fiderable refemblance  to  Table  Mountain  at  the  Cape  of  Good 
Hope. At  Dunvegan  there  is  a loch  of  confiderable  ex- 

tent, which  is  bounded  on  both  fides  by  low  hills,  apparently 
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compoied  of  bafalt  and  wacken ; and  there  are  difperfed  thro5 
it  feveral  frnall  iflands,  which,  from  their  terraced  appear- 
ance, feem  alfo  bafaltic.  We  were  informed  that  coal  had 
been  worked  near  Dunvegan,  but  the  ftratum  was  fo  fmall  that 
it  was  foon  given  up.  Pieces  of  wood  have  been  alfo  found  in 
the  rocks  upon  the  fide  of  the  loch ; probably  in  a breccia  re- 
fembling  that  of  the  rock  at  the  ifland  of  Canna. 

| « 'f  / .'i  ri  r,  r r,  , r ' . -•  . «• 

twin  4.  . v X1' 

Although  I had  no  opportunity  of  examining  the  rocks  upon 
the  fhore  which  extends  from  Rue-dunan  to  Dunvegan  head ; 
yet,  from  the  bafaltic  nature  of  the  country  near  it,  and  the 
general  appearance  of  the  coaft,  as  feen  from  the  ifland  of  Can- 
na, I have  little  hefltation  in  faying,  that  the  general  rocks  will 
be  found  bafalt  and  wacken.  It  is  probable,  however,  that 
this  extent  of  country  may  contain  many  curious  fporadic  fofl- 
flls  ; and  veins  or  ftrata  of  pitchflone  may  alfo  be  obferved. 

We  now  walked  to  Kingfburgh,  by  the  end  of  Loch-Bay 
and  Loch-Grifornifli,  through  immenfe  tracks  of  peat.  The 
neighbouring  hills  are  low ; but  the  rocks  upon  the  fides,  and 
at  the  mouth  of  the  lochs,  are  often  of  great  height,  and  very 
rugged  and  broken.  I faw  no  variety  of  foflils  ; the  whole 
country,  fb  far  as  the  peat  and  heather  would  allow  me  to  ex- 
mine, being  of  bafalt  and  wacken. 
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We  remained  at  Kinglburgh  for  fome  days,  waiting  the  re- 
turn of  Mr  Campbell,  who  had  gone  upon  a fi filing  expedition  ; 
but  in  the  meantime  I examined  the  neighbouring  country.  It 
proved  to  be  little  interefting,  as  it  was  entirely  formed  of 
ftrata  of  bafalt  and  wacken,  which  contained  beautiful  fibrous 
and  cryftallifed  zeolite,  and  both  kinds  of  ftrata  were  frequently 
traverfed  by  bafalt  veins.  The  old  houfe,  in  which  Mr  Camp- 
bell at  this  time  lodged,  is  remarkable  for  having  afforded  fhel- 
ter  to  Prince  Charles,  when  purfued  by  the  king’s  troops ; and 
the  fhore  is  noted  in  hiftory  as  the  place  where  King  James  V. 
landed  when  he  was  making  the  tour  of  his  kingdom.  Mr 
Campbell  having  returned,  we  got  the  neceffary  inftrudtions 
for  our  route  to  the  north  part  of  the  ifland,  for  which  we  fet 
off  next  day.  After  leaving  Kinglburgh,  we  walked  for  a mile 
or  two  along  the  fide  of  Loch-Snizort,  through  a bafalt  coun- 
try, until  we  reached  the  mill  which  is  lituated  upon  a ftream 
of  water  at  the  head  of  Loch-Uig.  A conliderable  way  above 
this  mill  there  is  a pretty  large  cafcade,  formed  by  the  water 
which  collects  from  the  neighbouring  bafaltic  hills  ; and  near  it 
we  obferved  appearances  of  coal.  The  firft  was  upon  the  fide 
of  the  ftream  in  the  face  of  a fteep  rock : the  coal  was  only  a 
few  inches  thick,  and  covered  by  a ftratum  of  bafalt  at  lead  30 
feet  high.  Immediately  at  the  fide  of  the  cafcade  there  is  ano- 
ther fmall  ftratum  of  coal,  a few  inches  thick,  and  lying  in 
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the  bafalt.  Thefe  iieams,  oar  ftrata,  however,  are  fo  ill-fituated, 
and  fo  trifling,  as  to  be  unworthy  of  any  conflderation  in  an 
economical  point  of  view.  Near  to  the  cafcade  there  is  a con- 

fiderable  ftratum  of  wacken,  which  is  covered  by  bafalt,  and 

\ 

traverfed  by  bafaltic  veins  : it  contains  nodules  and  ftratulse  of 
fteatites,  or  foap-rock. 

After  eroding  this  ftream,  we  came  to  a good  road,  which  led 
us  to.  the  top  of  a bafalt  hill ; and  by  continuing  our  walk  for  a 
quarter  of  an  hour  longer,  we  came  in  fight  of  the  low,  flat 
part  of  the  ifland,  to  which  we  defeended  by  a winding  road. 
This  flat  is  much  expofed  on  all  fides,  excepting  on  the  fouth, 
where  it  is  defended  by  the  lofty  cliffs,  which  are  the  termina- 
tion of  the  hilly  grounds  of  Skye,  and  alfo  form  the  boundary 
between  this-  part  of  the  parifh  of  Kilmuir  and  the  other  parts 
of  Skye.  It  appears  very  certain  that  this  flat,  at  fome  diflant 
period,  was  of  an  equal  height  with  the  adjacent  mountains  ; 
but  probably  the  violent  agitations  which  took  place  at  the 
Deluge,  or  fome  very  remote  period,  may  have  either  fweeped. 
away  the  land  which  is  here  a-wanting,  or  violent  earth- 
quakes may  have  funk  it  nearly  to  its  prefent  level.  It  could 
not  have  been  carried  away  by  the  flow  a&ion  of  the  fea,  as 
there  are  no  marks  of  the  fea  having  lately  covered  it ; nor  can 
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we  fuppofe  that  the  combined  meteoric  influences  could,  in  any 
length  of  time,  have  produced  this  appearance. 

The  mod  prevalent  rock  of  this  flat  is  bafalt ; hut  upon  the 
fliore  I obferved  fome  variety  of  ftrata,  of  which  I fliall  now 
give  a fliort  account.  Upon  the  fliore,  near  to  the  houfe  of 
Mr  Martin,  the  minifter  of  the  parifli,  there  are  cliffs  of  mode- 
rate height,  where  the  lowermofl  ftratum  is  bafalt : above  this 
is  a ftratum  of  blue  fhiftofe  clay  ; then  a ftratum  of  bluifli-co- 
loured  limeftone,  a foot  and  a half  wide  ; and  above  this  is  an- 
other ftratum  of  blue  fliiftofe  clay.  At  fome  little  diftance 
from  this,  I obferved  ftrata  of  compact  blue  limeftone,  which 
are  from  8 to  14  inches  thick,  alternating  with  layers  of  black- 
coloured  fliiftofe  clay,  and  both  are  traverfed  by  bafalt  veins. 
To  the  weft  ward  of  this  the  ftrata  are  arranged  in  the  following 
manner — • 

4 f ■ , - - . -r>  ^ \ • • r ■ Yf 
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1.  Lowermofl;  ftratum,  compofed  of  bafalt. 

2.  Blue-coloured  fliiftofe  clay. 

3.  Argillaceous  fandftone. 

4.  Blue-coloured  fliiftofe  clay. 

5.  This  rock  differs  from  the  fliiftofe  clay,  in  wanting 
the  fliiftofe  frafture,  and  being  fo  hard  as  not  to  be 
touched  by  the  knife. 
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6.  Blue  fhiftofe  clay.  This  rock  is  fomctimes  very  com- 
pact, and  approaches  to  the  nature  of  Lydian  ftonc. 

7.  Sandftone. 

8.  Shiflofe  clay. 

9.  Bafalt,  which  forms  the  upper  ftratum. 

Thefe  flrata  are  in  general  very  thin,  being  from  4 to  1 2 or 
14  inches  thick;  but  the  uppermoft  ftratum,  the  bafalt,  is  of 
vaftly  greater  thicknefs. 

tJii  1 - i ./i  - il  i.  «>  ‘ j,  i - " ' f 'J  . : I i i.Mj  > 1}  . . . ; * ] 

We  now  walked  along  the  coaft  towards  Duntulme  Caftle, 
but  obferved  no  variety  of  flrata  befides  what  we  have  now 
mentioned  : the  gradual  breaking-down  of  the  rocks  formed, 
however*  a flriking  objecl.  In  fome  places,  the  ground  on  the 
top  of  the  high  cliffs  was  to  be  obferved  rent  for  feveral  hun- 
dred feet,  only  waiting  the  effe&s  of  frofl  to  feparate  maffes  of 
vaft  magnitude.  Many  fuch  maffes  were  feen  near  to  the  fhore  : 
and  it  was  pleafing  to  oblerve  how  nature,  by  the  breaking- 
down  of  thefe  maffes,  and  covering  them  with  vegetation,  has 
formed  many  fmall,  green  hills,  which  gradually  become  ufeful 
to  man,  and  hide  the  rude  and  broken  appearance  of  the  coun- 
try. Some  hundred  yards  from  Duntulme  Caftle,  I obferved 
a ftratum  of  flielly  limeflone,  about  6 feet  thick,  refting  upon  a 
thin  layer  of  fhiftofe  clay,  which  again  lies  upon  a fandftone. 
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It  is  remarkable  that  this  limeftone  contains  pieces  of-  wood 
flightly  carbonated,  being  in  a far  lefs  altered  (late  than  the 
wood  found  in  the  bafalt  tuff  of  the  rock  at  Canna.  At 
a little  diftance  from  thefe,  but  nearer  to  Duntulme,  I ob- 
ferved  three  lingular  patches  of  Lydian  ftone,  which,  from 
their  black  colour  and  glimmering  luftre,  are,  at  a diftance,  much 
like  black  pitchftone.  Thefe  maffes,  which  are  the  remains  of 
a ftratum  that  has  been  broke  away  by  the  fea,  lie  upon  blue- 
coloured  limeftone,  and  appear  to  be  covered  with  fandftone : 
but  I am  not  quite  certain  as  to  this  latter  fa£t.  Thefe  ftrata 
are  traverfed  by  two  bafaltic  veins,  which  crofs  each  other,  in 
fuch  a manner,  that  the  Lydian  ftone,  at  firfl  fight,  feems  in- 
clofed  in  a bafaltic  hollow.  At  Duntulme,  formerly  the  feat  of 

the  Macdonalds,  the  cliffs,  upon  which  the  ruins  of  the  caflle 

% 

are  perched,  are  of  confiderable  height,  and  feem  to  confift  prin- 
cipally of  bafalt.  Mr  Pennant  remarks  that  in  thefe  cliffs  there 
are  numerous  fmall  compreffed  ammonitae  *.  It  is  to  be  re- 
gretted that  he  has  not  mentioned,  whether  it  was  really  the  ba- 
falt in  which  they  were  immerfed,  or  rather  a ftratum  of  lime- 
ftone : the  latter,  to  me,  feems  more  probable. 

As 
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As  we  proceed  towards  the  north  point  of  the  ifland,  the 
coaft  becomes  high  and  rocky : the  cliffs  are  feen  to  have  been 
torn  afunder,  and  great  maffes  project  in  terrific  grandeur  from, 
their  tops.  Upon  the  mod  northern  point,  the  rocks  are  preci- 
pitous, and  of  great  height.  In  one  part  they  are  particularly 
grand  : we  were  upon  the  fummit,  and  the  burning  of  the 
kelp  below  enveloped  their  bafe  in  murky  darknefs,  while  the 
waves,  broken  into  irregular  points,  were  indiftindlly  feen 
laflied  into  foam.  From  this,  looking  northwards,  the  point 
of  the  Lewis  retires  beautifully  into  a low  track  of  land ; and, 
towards  the  eaft,  the  mainland  melts  into  the  horizon,  and  at 
lafl  is  diftinguifhed  only  by  the  fleecy  clouds  that  are  attracted 
by  it.  Such  an  appearance  mult  be  grateful  to  the  failor,  when 
his  eye  has  been  long  fatigued  with  the  weary  famenefs  of  the 
ocean,  before  land  is  perceptible,  it  is  known  by  the  appear- 
ance of  the  clouds  on  the  horizon. 

We  now  walked  through  a confiderable  extent  of  country 
to  Loch  Staflin,  which  is  fituated  upon  the  eaft  coaft  of  the 
ill  and ; but  in  this  track  I obferved  no  other  rocks  befides  ba- 
falt  and  wacken,  which  are  in  fome  places  traverfed  by  bafaltic 
\ eins.  At  Loch  Staflin,  the  country  on  the  fliore  is  low  j but 
on  one  fide  there  is  a fmall  hill,  which,  at  a diftance,  has  a very 
reddened  and  burnt  appearance,  fo  that  it  may  with  all  pro- 
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priety  pals  for  a Scotti/h  volcano  : but  a nearer  examination  diiclo- 
fes  its  ftrutfture,  which  is  an  alternation  of  bafalt  and  common 
wacken,  with  red-coloured  wacken.  The  quantity  of  this  red 
wacken  is  very  great ; indeed  more  fo  than  I have  obferved  in 
any  other  part  of  the  Hebrides.  At  fome  diftance  from  the 
ihore  we  obferved  a range  of  hills,  which  rife  from  the  low 
part  of  Kilmuir  parilh,  and,  we  were  told,  extend  to  Portree. 
Thefe  hills,  which  appear  entirely  bafaltic,  are  here  much  bro- 
ken ; and  the  feparated  maffes  are  to  be  feen  gradually  moul- 
dering down,  and  at  length  covered  with  vegetation.  If  we 
examine  this  breaking-down  of  the  land  with  more  attention* 
we  fhall  find  a beautiful  progreflion.  Firft,  we  obferve  im- 
menfe  maffes,  which,  by  their  vicinity  to  the  cliffs,  and  their 
peaked  form,  indicate  that  they  have  been  lately  rent  from  the 
mountain.  At  fome  diftance,  other  maffes  are  to  be  feen,  where 
the  fliarp,  peaked  form  is  worn  away,  and  now  they  have  a flat 
and  rounded  form,  and  are  partly  furrounded  by  debris.  Still 
nearer  the  fea,  the  maffes  difappear  under  the  covering  of  de- 
bris ; and  now  vegetation  makes  its  appearance,  which  increaT 
fes  more  as  we  come  to  the  flatter  parts  of  the  country.  At  a 
little  diftance  from  Loch-Staflin  we  obferved  a beautiful  freflit 
water  lake,  called  Shiant,  or  The  Sacred  Lake.  Its  banks  are 
covered  with  natural  wood,  and  it  is  filled  by  numerous 
fprings ; fo  that  its  water  is  cool,  clear,  and  refrefning.  It  has 


not 


not  efcaped  the  particular  regard  of  the  inhabitants,  who  for- 
merly frequented  it  in  great  numbers,  as  it  was  reckoned  facred, 
and  capable  of  healing  all  difeafes.  From  this  loch  we  walked 
for  a fhort  way  through  corn  fields,  and  then  along  a dreary 
moor,  which  was  bounded,  upon  one  fide,  by  the  range  of  hills 
which  extend  to  Portree,  and,  upon  the  other,  by  the  ocean,  and 
the  diftant  mountains  of  the  mainland  of  Scotland.  The  filence 
of  the  fcene  was  broken  only  by  founds  which  rendered  it  more 
difmal — the  mournful  whiffle  of  the  plover,  or  the  wild  notes 
of  the  curlew ; while  the  fullen  roar  of  the  ocean  came  at  in- 
tervals upon  the  ear,  as  it  heaved  its  mighty  furges  on  the 
fhore.  The  day,  which  was  for  fome  time  extremely  delight- 
ful, began  to  lour,  the  wind  arofe,  and  we  faw  the  clouds  ga- 
thering upon  the  neighbouring  mountains.  To  avoid  the  com- 
ing florm,  we  haftened  to  pafs  the  muir,  that  we  might  reach 
the  path  which  leads  acrofs  the  mountains.  After  a journey 
of  feveral  hours,  we  came  to  the  bottom  of  the  mountains : 
they  were  enveloped  in  clouds,  and  the  rain  was  falling  in 
torrents.  Fatigued  by  a long  march,  and  with  our  clothes  wet 
and  clinging  about  us,  we  had  ftill  the  fleep  afcent  of  the  moun- 
tains, which  divide  the  northern  part  of  the  ifland,  before  us. 
We  began  to  afcend,  and  perfevered  in  climbing  againfl  the 
blaft : the  long  heather,  and  the  wetnefs  of  the  ground,  en- 
creafed  our  toil ; but  at  lafl  we  gained  a confiderable  plain. 
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Sometimes  we  were  involved  in  impenetrable  mills  ; but  we 
could  look  back,  at  intervals,  upon  the  plain  country  we  had 
left,  Hill  partially  illumined  by  the  fun,  and  finding  faintly 
through  the  veil  that  furrounded  us.  As  we  continued  to 
afcend,  the  thicknefs  of  the  mill  was  terrible.  Our  guide  be- 
gan to  talk  ferioufly  of  his  doubts  and  fears ; alluring  us  that 
frequently  people,  going  in  fearch  of  cattle  among  the  moun- 
tains, were  overtaken  by  thefe  mifts,  and  forced  to  lit  quietly 
down,  and  wait  for  the  morning.  The  lituation  forcibly  im- 
prelfed  us  with  the  truth  of  what  he  related ; and  we  entered 
with  a lively  fympathy  into  the  anxiety  and  defpair,  and  vain 
druggies,  of  thofe  who  are  left  thus  to  wander  alone.  While 
we  went  muling  on  our  lituation,  and  indulging  in  imaginary 
didrelfes,  our  guide  pointed  to.  the  cairn  of  a poor  fhepherd 
who  had  perilhed  in  the  fnow.  It  was  the  very  fcene  that 
Thomfon  muft  have  painted,. 

Where  many  hills  afcend,.  of  unknown,  joylefs  brow, 

And  many  fcenes  of  horrid  profpefr  rife. 

We  could  fancy  we  faw  the  unhappy  man,  with  defperate  ef- 
fort, hurrying  through,  the  wade, 

From  hill  to  dale  {till  more  and  more  aftray, 

Impatient— through  the  drifted  heaps, 

Stung  with  the  thoughts  of  home  : the  thoughts  of  home 
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Burfl:  on  his  nerves,  and  call  their  vigour  forth 

In  many  a vain  attempt till  down  he  links 

Beneath  the  Ihelter  of  the  fhapelcfs  waile, 

Thinking  o’er  all  the  bitternefs  of  death. 

Having  contemplated  the  unhappy  fate  of  this  poor  fliep- 
herd,  we  paid  the  tribute  of  a ftone  to  his  cairn,  and  palfed 
on.  We  found  a narrow  Iheep-track,  by  which  we  fcrambled 
upwards,  but  the  torrents  of  water  which  were  dalhing  up- 
on all  hdes,  rendered  the  afeent  very  fatiguing,  and  fome- 
times  dangerous.  At  length  we  reached  the  fummit,  from 
which  we  were  glad  to  defeend  quickly  towards  the  low  coun- 
try. About  half  way  down  the  mountain,  the  clouds  appear- 
ed clearer,  the  rain  was  lefs  violent,  and  fuddenly,  as  by  en- 
chantment,. we  burft  from  clouds,  and  faw  the  country  find- 
ing below  usn  When  we  defeended . from  the  mountain  the 
fun  was  fetting  ; the  evening  was  placid  and  ferene  ; all  the 
Iandfcape  was  “ mellowed  by  the  gradual  dulky  veil.”  We 
now  walked  onwards  when  our  fatigues  were  forgotten  in  the 
pleafures  of  the  hofpitable  family  of  Kingfburglu. 

This  tradl  of  country  over  which  we  had  paTed,  appeared1 
to  be  entirely  compofed  of  bafalt  andwacken. . We  now  paff- 
«d  a few  days  at  Kingfburgh,  and  then  left  with  much  regret 
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a family,  to  whofe  extreme  kindnefs  and  hofpitality,  we  had 
been  fo  much  indebted,  during  our  flay  in  this  part  of  the 
ifland, 

Mr  Campbell,  who  was  going  to  the  fouth  part  of  Skye, 
accompanied  us  to  Portree.  The  hills  in  this  -direction  are 
not  of  great  height ; but  as  we  approach  Portree,  they  be- 
come higher,  and  upon  the  fummit  of  one  of  them  there  is 
faid  to  be  the  crater  of  a volcano , where  probably  there  may 
be  hill  fufficient  heat  to  revive  the  drooping  fpirits  of  fome 
forlorn  fire  philofopher  as  he  wanders  through  this  cold, 
bleak  country.  The  hrata  are  either  bafalt  or  wacken  ; and 
the  latter  often  contains  a very  great  quantity  of  zeolite,  in- 
deed fometim.es  it  forms  nearly  one  half  of  the  hone. 

Portree  is  a harbour  of  conhderable  extent,  and  capable  of 
admitting  vehels  of  fome  burden  ; it  is  befides  very  fafe,  as 
it  is  well  defended  by  the  ifland  of  Rafa,  from  which  it  is 
only  about  three  miles  dihant.  Here  there  is  a conhderable 
thorough  fare  ; and  as  it  is  the  principal  market  place  in  the 
ifland,  of  courfe  there  is  an  inn.  There  are  in  the  Highlands, 
as  in  other  countries,  places  where  hrangers  find  bad  accom- 
modation ; but  certainly  the  inn  of  Portree  has  feldom  been 
equalled  for  dirtinefs : a traveller  from  among  the  Hottentots 

might 
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might  well  recognife  the  Kraal , although  fo  far  removed  from 
its  cu (ternary  (ituation.  Upon  the  north  (ide  of  the  harbolir, 
there  are  rocky  cliffs,  which  increafe  in  height  from  the  inn 
to  the  entrance  of  the  harbour,  where  they  are  very  bold  and 
ftriking.  Near  to  the  inn,  the  cliffs  are  formed  of  a reddifli 
coloured  argillaceous  rock,  which  is  much  of  the  nature  of 
fandltone,  and  contains  pieces  of  bafalt,  and  is  alfo  traverfed 
by  bafaltic  veins  ; but  the  higher  cliffs  prefent  a fandftone 
which  contains  numerous  petrefa<5lions,  and  alternates  with  ba- 
falt. This  alternation  of  fandftone  probably  continues  all 
along  the  fhore  to  the  muir  near  Loeh  Staffing.  Upon  the 
fouth  (ide  of  the  harbour  I ob(erved  a ftratum  of  coal,  from 
one  to  two  feet  wide,  refting  on  bafalt,  and  covered  by  a fimi- 
lar  mafs  from  16  to  20  feet  high.  In  the  coal  I faw  feveral 
pieces  of  carbonated  wood,  which  could  not  poftibly  be  diftin- 
guilhed  from  pieces  of  common  carbonifed  fir.  This  does 
not  feem  to  be  a common  appearance,  for  Emmerling  only 
relates  two  inftances,  the  one  obferved  by  Dr  Reufs,  the  other 
by  Mr  Flurl.  As  we  approach  the  mouth  of  the  harbour  on 
this  oppofite  fide,  the  cliffs  rife  to  a great  height,  and  'are  com- 
pofed  of  fandftone  and  bafalt,  which  alternate  ; and  the  bafalt," 
from  its  being  the  lead  deftrutftible,  feemed  always  to  form  the 
higher  and  more  expofed  parts.  The  fandftone  at  a diftance 
has  the  appearance  of  a breccia  compofed  of  great  rounded 
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maffes,  but  upon  a nearer  examination,  I was  furprifed  to  find 
it  in  large  oval  or  globular  fliaped  maffes,  as  is  the  cafe  with 
many  kinds  of  bafalt,  and  fome  kinds  of  granite. 

This  appears  alfo  to  be  a rare  phenomenon  in  other  coun- 
tries, as  I find  it  only  mentioned  by.  Dr  Reufs,  who  obferved 
globular  fandftone  in  the  Bunzlauer  circle  in  Bohemia*.  Hav- 
ing procured  a boat,  we  failed  along  the  coaft  to  Kaimifkia- 
neveg,  where  we  were  told  that  coal  had  been  difcovered. 
The  coafl  all  the  way  is  apparently  fandftone  and  bafalt,  be- 
ing a continuation  of  the  ftrata  from  the  fouth  fide  of  Portree 
harbour.  Having  landed,  I obferved  in  a cliff,  about  40  feet 
above  the  level  of  the  fea,  a ftratum  of  coal,  covered  by  bafalt, 
but  unluckily  the  whole  cliff  was  fo  concealed  with  vegetation, 
that  neither  the  extent  nor  direction  of  the  coal  could  be  dil- 
covered.  Nearly  at  the  bottom  of  this  cliff  I obferved  a great 
ftratum  of  the  common  argillaceous  fandftone,  and  part  of  it 
was  globular,  like  that  at  t,he  harbour  of  Portree.  From  this 
towards  Sconfer  the  cliffs  are  in  general  lower,  but  the  fand- 
ftone is  not  now  to  be  feen,  bafaltic  cliffs,  as  far  as  I examined, 
appearing  to  bound  the  coaft.  I cannot  omit  mentioning  an- 
other appearance  of  coal,  which  I examined  upon  the  coaft 
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oppofite  to  Clachan  111  the  ifland  of  Rafay.  It  is  a Team  of  coal 
about  two  inches  wide,  and  vifible  for  about  30  feet,  but  it  is 
waved  in  its  courfe.  The  upper  and  lower  fides  are  bounded 
by  fhidofe  clay.  Above  this  clay  there  is  a thin  llratum  of  Ly- 
dian done,  and  this  is  again  covered  by  great  cliffs  of  bafalt. 
From  this  the  bafaltic  rock  continues  nearly  to  Sconfer,  where 
the  high  mountains  connetded  with  the  Cullin  groupe,  now 
make  their  appearance  immediately  on  the  fhore.  Above  the 
pofl-houfe  of  Sconfer,  rifes  the  high  hill  of  Glamofcard, 
which  we  afcended  in  order  to  have  a view  of  the  Cullin 
mountains  from  this  fide  of  the  ifland.  The  fhore  and  lower 
part  of  the  mountain  is  formed  of  red  coloured  argillaceous 
fandftone  : to  this  fucceeds  a more  compadl  and  nearly  filiceous 
fandflone,  but  it  continues  only  for  a fhort  way,  for  as  the 
mountain  becomes  deeper,  we  find  it  formed  of  great  drata  of 
porphyry  and  wacken,  and  both  are  traverfed  by  bafalt  veins. 
Thefe  drata  continue  to  the  fummit  of  the  hill,  which  has  a 
burnt  or  reddifh  brown  colour,  owing  to  the  cover  of  decom- 
pofed  porphyry.  The  neighbouring  mountains,  as  feen  from 
this  elevation,  feem  to  rife  to  a great  height,  and  are  feparated 
from  each  other  by  extenfive  vallies,  which  have  a driking  ap- 
pearance, owing  to  the  red  colour  of  the  bounding  mountains. 
In  defcending,  we  were  obliged  to  take  the  lea-fide  of  the 
mountain  on  account  of  the  violent  wind ; this  was  a fortu- 
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nate  accident,  for  while  walking  in  this  direction,  1 obferved 
numerous  fragments  of  yellowifh,  and  green  coloured  pitcli- 
flone.  This  was  to  me  an  interefling  fa6l,  as  I had  never  be- 
fore obferved  pitchftone  among  porphyritic  rocks ; I therefore 
examined  all  around  very  carefully,  in  order  to  difcover  if  pof- 
fible  whether  it  was  difpofed  in  flrata  or  veins.  I was  not  fa 
fortunate,  however,  as  to  determine  this  point,  on  account  of 
the  great  covering  of  debris  ; yet  I am  inclined  to  fufpedt  that 
it  is  difpofed  either  in  very  thin  flrata,  or  in  veins,  as  the 
quantity  of  debris  feemed  too  fmall,  for  fuppofmg  that  great 
flrata  exifted  near  this  fpot.  As  the  determination  of  the  geo- 
gnoflic  relations  of  this  foffd,  is  an  objecfl  of  much  confequence, 
I would  earneftly  recommend  a careful  examination  of  this  moun- 
tain to  future  travellers.  To  do  this  at  fufhcient  leifure,  it  will  be 
convenient  to  fpend  fome  days  at  Sconfer,  and  from  this  to  ex- 
amine Glamafcard,  and  the  neighbouring  mountains,  where 
moft  certainly  they  will  be  able  to  difcover  the  relative  por- 
tion of  the  pitchftone  to  the  other  rocks.  To  affift  in  this  in- 
veftigation,  I may  mention  that  pitchftone  has  been  found 
among  hmilar  rocks  in  different  parts  of  Europe  ; thus  in  Mif- 
nia,  great  ftrata  of  pitchftone,  are  obferved  alternating  with 
porphyry  *.  Efmark,  a well  informed  pupil  of  Mr  Werner, 
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defcribes  it  as  alternating  with  porphyry  in  Hungary  + ; and 
Voight  found  it  at  the  foot  of  Schneekops  in  the  forcft  of 
Thuringia,  among  rocks  of  porphyry,  but  he  does  not  men- 
tion whether  it  was  in  ftrata  or  veins. 

From  Sconfer  to  Broadford  we  failed  along  the  fhore  thro’ 
the  found  formed  by  the  iflands  of  Rafay  and  Scalpa,  which 
was  bounded  on  one  fide  by  lofty  magnificent  mountains. 
Thefe  hills,  as  far  as  the  weather  would  permit  me  to  examine, 
appeared  to  be  compofed  of  porphyry  ; and  upon  the  fhore,  in 
place  of  the  bafalt  and  fandflone,  was  formed  a compound 
of  felfpar  and  quartz,  or  what  may  be  called  granitel,  which 
pears  to  reft  on  limeftone,  and  is  traverfed  by  bafalt  veins. 
At  Broadford,  the  fhore  is  very  low,  and  continues  fo  to  the 
Kyles  of  Skye  ; the  country  is  pretty  flat,  affording  an  agree- 
able fcene  after  fo  long  wandering  among  mountainous  rug- 
gednefs.  From  Broadford  to  Cory,  the  country  is  low,  but 
is  bounded  upon  both  fides  by  hills,  thus  forming  an  irregu- 
lar valley, which  extends  to  Loch  Slepin,  upon  the  oppofite  fide  of 
the  ifland.  The  low  part  of  the  valley,  appeared  to  be  principally 
compofed  of  the  above-mentioned  granitel ; which,  as  is  the  cafe 
with  the  other,  fometimes  contains  a little  chlorite  ; and  in  other 
inflances,  fee  ms  pafTmg  to  porphyry.  Upon  one  fide,  there  is  a 
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range  of  blue  limeftone  hills,  which  rife  from  the  fhore  at 
Broadford,  and  continue  increafing  in  height  to  Suwardel, 
which  is  the  higheft  part ; whence  they  run  in  an  irregular 
manner  towards  Loch  Slepin.  This  limeftone,  which  is  of 
a blue  colour,  is  in  many  places  traverfed  by  bafalt  veins, 
which  are  often  of  great  fize,  and  run  in  different  directions. 
Upon  the  oppofite  fide  of  the  valley,  Ben-na-callich  and  the 
neighbouring  mountains,  form  a tremendoufly  fublime  boun- 
dary. As  our  time  would  not  allow  us  to  examine  all  thefe 
mountains,  we  agreed  to  afcend  Ben-na-callich  ; we  did  this 
the  more  readily,  as  we  knew  from  Mr  Pennant,  that  from 
its  fummit,  there  was  a vaft  difplay  of  mountainous  fcenery. 
After  leaving  the  houfe  of  Cory,  on  our  way  up  the  mountain, 
the  firft  objeCt  which  attracted  our  attention,  was  a fine  white 
calcareous  marie,  which  forms  a bed  of  confiderable  thicknefs. 
Upon  examining  particularly,  I obferved  mixed  with  it,  maffes- 
of  white  and  grey  marble  ; and  thefe  were  feen  in  all  the 
ftages  of  decompofition,  until  they  formed  a fubftance  not  di- 
ftinguifhable  from  the  marie.  This  faCt  renders  it  probable, 
that  the  whole  bed  is  formed  by  the  debris  which  has  been 
wafhed  from  the  neighbouring  marble  ftrata.  As  we  conti- 
nued our  afcent,  the  mountains  became  more  fteep,  and  we 
obferved  the  crop  of  blue  and  white  coloured  marble, 
which  formed  a ftriking  contraft  with  the  brown  burnt-like 
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afpedl  of  the  heath.  As  I could  not  at  this  place  difcover  how 
thefe  marble  ftrata  were  difpofed,  I defcended  into  one  of  the 
numerous  ravines  which  furrow  the  fide  of  the  mountain,  where 
we  judged  it  probable  that  their  potition  might  be  determin- 
ed. The  bottom  of  the  ravine  was  formed  of  white  marble  ; 
but  upon  the  tides,  I obferved  rocks  different  from  any  which 
had  been  feen  in  the  other  parts  of  the  ifland  ; but  unluckily, 
they  were  fo  difeompofed  and  covered  with  debris,  that  I could 
neither  determine  their  tituation  with  regard  to  the  marble, 
nor  their  particular  nature.  I therefore  continued  my  exami- 
nation along  the  ravine,  until  I difeovered  the  marble  covered 
.with  a flratum  of  hornblende  rock,  which  had  much  the  ap- 
pearance of  bafalt : and  higher  up  the  mountain,  in  another 
ravine,  it  appeared  nearly  in  contact  with  a granitel  timilar  to 
that  which  forms  the  bottom  of  the  valley ; but  I could  not 
determine  whether  there  was  any  interpofed  hornblende  rock. 
Betides  this  hornblende  rock,  I alfo  obferved  maties  of  green- 
itone,  and  a porphyritic  rock,  which  has  a batis  of  quartz  pe- 
netrated with  hornblende,  and  immerfed  in  it  a few  cryftals  of 
felfpar.  This  part  of  the  mountain  feems  alfo  to  contain 
either  ftrata  or  veins  of  dark  nearly  leek-green-coloured  pitcli- 
ftone  : as  I picked  upfeveral  fragments  that  werefcattered  among 
the  heath — As  we  continued  afeending,  the  marble  difappear- 
ed,  and  alfo  the  heather  j the  mountain  tide  being  now  covered. 
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with  loofe  ftones,  which  rendered  our  further  progrefs  difficult 
and  tedious.  This  debris  is  formed  by  the  breaking  down 
of  the  granitel  which  forms  the  hill  to  its  fummit ; it  is  dif- 
ferent in  appearance  from  that  of  true  granite,  bafalt,  or  gra- 
nulated quartz ; and  although  it  cannot  be  charadterifed  in 
writing,  yet,  an  attentive  examiner,  is  much  (truck  with  the 
peculiarity  of  its  appearance.  Amongd  the  debris,  I obferved 
mafles  of  greenftone  ; but  had  not  an  opportunity  of  de- 
termining, whether  it  formed  drata  or  veins.  After  fcramb- 
ling  over  this  debris,  which  covers  fo  conflderable  a part  of  the 
mountain,  we  came  to  a green  fpot ; from  whence,  the  afcent 
is  eafler.  We  now  hadened  with  eager  ftep  towards  the  fum- 
mit, and  foon  reached  the  cairn,  which  is  upon  the  molt  ele- 
vated part  of  the  mountain.  Here,  our  mod  fanguine  expec- 
tations were  more  than  realized,  every  faculty  for  a while  feem- 
ed  arrefled,  until  we  could  burd  into  an  exclamation  on  the 
vadnefs  of  the  fcene,  and  on  the  mighty  and  eternal  power  of 
him  who  framed  fo  great  a work.  Before  us,  were  many  great 
vallies  bounded  by  lofty  mountains,  whofe  deep  (ides  were 
red,  owing  to  the  powerful  influence  of  the  elements,  and  fur- 
rowed by  the  many  torrents  which  colled  during  the  dreadful 
dorms  that  often  reign  in  thefe  wilds.  At  a greater  didance, 
the  dark,  lurid  and  terrible  fummits  of  the  Cullin  mountains 
retiring  in  majefly  among  the  clouds ; thus  dimly  feen,  adding 
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much  to  the  fublimity  of  the  fcene.  To  the  north,  we  obferv- 
ed  below  us  the  low  part  of  the  ifland,  with  the  ides  of  Rona, 
Rafay,  Scalpa,  and  Pladda  : towards  the  eaft  and  fouth,  the  rug- 
ged mountains  of  the  mainland  appeared  ftretching  in  all  the 
grandeur  of  Alpine  wildnefs  to  the  point  of  Ardnamurchan  ; 
and  nearer,  the  ides  of  Eigg  and  Rume  added  to  the  variety 
of  this  interefling  profpetft. — We  Rood  long  enraptured  with 
the  wonderful  fcene ; but  the  darkening  of  the  fky  admo- 
nifhed  us  to  fhorten  our  day,  and  haften  again  to  the  valley. 
The  clouds  were  now  leen  driving  through  the  glens,  and  co- 
vering the  mountains  with  a dark  veil ; foon  all  was  loft  in 
grand  confufion  what  a few  minutes  before  was  clear  and  did 
tindt,  was  now  a troubled  fcene  of  tremendous  mountainous 
peaks,  {hooting  above  the  dark  clouds,  and  reddened  valleys 
dimly  feen  through  the  driving  mill  and  rain.  We  took  the 

4 

lea  fide  of  the  mountain,  and  foon  reached  the  houfe  of 
Cory 

As  the  weather  continued  ftormy,  we  could  not  accomplilh. 
our  intention  of  examining  the  mineralogy  of  the  country  about 
Loch  Slepin,  a circumftance  which  I regretted  very  much, 
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refembling  that  which  forms  the  hill  above  Glamofcard. 
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as  in  all  probability,  it  would  have  proved  very  inter- 
efling.  We  therefore  left  the  kind  and  hofpitable  family 
of  Coryliattican,  to  take  a view  of  Sleat,  which  is  the 
mod  fouthern  parifh  in  the  ifland.  Having  reached  Broad- 
ford,  we  walked  through  a dreary  muir,  to  a fmall  bay 
called  Loch-in-daal,  which  is  nearly  oppohte  to  the  wild  and 
romantic  arm  of  the  fea,  called  Loch-Huron.  In  this  tracft,  we 
walked  for  feveral  miles  over  a blue-coloured  limeftone,  which 
by  the  action  of  the  weather  fplits  into  thin  rhomboidal-fhap- 
ed  maffes,  like  the  fandftone  we  obferved  near  the  Cock  of  Ar-  . 
ran.  To  this  fucceeds  a red-coloured  argillaceous  fandftone, 
which  extends  nearly  to  Loch-in-daal,  when  it  is  fucceeded  by 
an  argillaceous  breccia.  This  rock,  however,  continues  only  for 
a fhort  way,  when  diftimft  primitive  rocks,  as  gneifs,  talcaceous 
ihiftus,  and  hornblende  flate,  are  to  be  obferved  alternating 
with  each  other.  The  face  of  the  country  is  now  much  altered 
in  its  appearance,  the  hills  are  low,  and  in  place  of  brown  hea- 
ther, are  covered  with  grafs,  and  beautiful  little  tufts  of  natu- 
ral wood,  with  interfperfed  cafcades,  increafe  much  the  beauty 
of  the  fcenery.  As  we  proceed  onwards,  the  country  increafed 
much  in  beauty  ; and  at  Armidale,  the  feat  of  Lord  Macdonald, 
where  we  terminated  our  journey  through  this  ifland,  there  is 
a fweetly  retired  houfe  and  grounds,  but  in  extremely  bad 
order.  As  far  as  I could  judge  from  a fhort  excurfion  which  I 
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made,  fouth  from  this  place,  the  flrata  appear  to  be  primitive 
to  the  extremity  of  the  ifland  j and  thefe  are  principally  tal- 

caceous  fhiftus,  hornblende  llate,  and  fometimes  chlorite  date, 

/ 

and  all  traverfed  by  bafalt  veins.  The  hornblende  has  fome- 
times interfperfed  cryftals  of  a&ynolite. 
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CHAP.  XXII. 
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Outline  of  the  Mineralogy  of  Rasat , Rona , and  Scalpa . 

R A S A Y. 

T HIS  ifland,  which  is  the  property  of  James  Macleod,  Efq. 
is  about  15  miles  long,  and  three  miles  broad:  it  is  feparated 
from  the  ifland  of  Skye  by  a found  about  three  miles  over  : it 
is  low  towards  both  extremities,  but  rifes  to  a confiderable 
height  in  the  middle,  forming  the  hill  of  Dun-can.  The  fliores 
are  in  general  rocky,  and  in  fome  places  the  cliffs  rife  to  a con- 
fiderable height ; but  there  are  no  caves  of  any  confiderable 
magnitude,  nor  is  there  a harbour  in  the  whole  ifland. 


Min- 


It  ASA  Y. 


95 

Mineralogy . The  fhore  below  Claclian,  die  pleafant  feat  of 
the  hofpitable  Mr  Macleod,  is  formed,  of  white-coloured  argilla- 
ceous fandflone,  difpofed  in  horizontal  flrata  ; but  as  we  walk 
towards  Swenifli,  we  meet  with  argillaceous  porphyry.  At  Swc- 
nifh  point  the  porphyry  appears  to  lie  on  fandflone,  and  has,  in 
many  places,  an  iron-brown  colour,  owing  to  the  decompofition 
of  the  iron  pyrites  which  it  contains.  As  we  proceed  towards 
the  fouth  part  of  the  ifland,  the  porphyry  {till  continues  ; but 
nearly  oppolite  to  Sconfer,  in  the  ifland  of  Skye,  I obferved,  on 
the  fhore,  blue-coloured  limeftone  cropping  through  the  debris^ 
and  it  even  continues  to  fome  height  in  the  neighbouring 
grounds.  At  Rue-clachan,  the  molt  fouthern  part  of  the  ifland, 
the  porphyry  difappears,  a fandflone  breccia  taking  its  place. 
In  this  breccia,  befides^  the  fragments  of  quartz,  I obferved 
fmall  ftratulse  of  red  fandflone,  and  maffes  of  a very  beautiful 
porphyry,  with  a blue-coloured  balls.  From  this,  along  a con- 
liderable  extent  of  the  eaft  coaft  of  the  ifland,  the  cliffs  are  low  ; 
but,  nearly  oppolite  the  ifland  of  Scalpa,  they  rife  to  a confider- 
able  height,  and  continue  fo  to  Brokel  Caftle.  The  prevailing 
flrata  in  thefe  cliffs  are  fandftone  and  breccia,  which  alternate. 
The  fandflone  has  frequently  a calcareous  balls,  and  contains  nu* 
merous  impreffions  of  {hells,  as  peblines,  &c. ; and  fome  fpeci- 
mens  of  the  peblines  which  we  obferved  were  from  6 to  8 inches 
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long,  and  4 or  5 broad.  The  fandflone,  alfo,  not  unoften  con- 
tains pieces  of  bituminated  wood.  Having  reached  the  cliffs 
which  are  nearly  below  the  hill  of  Dun-can,  we  afcended  by 
a narrow  path,  and  foon  arrived  at  the  top.  I obferved  no 
interefling  variety  of  rock : the  flrata,  near  the  fummit,  being 
fandflone,  which  was  in  fome  places  very  hard  ; and  upon  the 
fummit  there  were  rocks  of  bafalt,  which  had  a confiderable  ef- 
fect upon  the  compafs.  The  view  from  this  fpot  is  very  ex- 
tendve ; but  what  interefled  us  mofl,  was,  the  appearance  of 
the  north  end  of  the  ifland,  and  the  ifle  of  Rona,  which,  from 
their  rugged,  grey,  fteril  afpedl,  and  their  riling  into  low,  irre- 
gular hills  like  Coll  and  Tirie,  feemed  to  announce  a fi milarity 
of  compofition.  We  now  defcended  from  this  towards  Brokel 
Caflle,  and  in  our  courfe  met  with  much  red-coloured  argil- 
laceous fandflone,  and  in  feveral  places  great  maffes  of  breccia. 
This  caflle  is  built  upon  a great  rock  of  breccia,  and  is  the  mofl 
pidlurefque  and  flriking  ruin  that  we  had  obferved  in  any  of 
the  Hebrides.  A few  yards  from  the  caflle,  and  immediately 
on  the  fea-fhore,  the  fecondary  flrata  are  terminated,  when 
gneifs  and  hornblende-rock  begin.  At  a little  diflance  from 
where  the  fandflone  difappears,  I was  fo  lucky  as  to  obferve  a 
flratum  of  breccia,  compofed  of  fragments  of  gneifs,  hornblende- 
rock,  and  quartz,  lying  on  the  gneifs : thus  fhowing  the  junc- 
tion of  the  primary  with  the  fecondary  flrata.  The  flrata  of 
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gneifs  continue  to  the  northern  extremity  of  the  ifland,  fome- 
times  alternating  with  hornblende  date,  and  travelled  by  bafalt 
veins  : thus  confirming  the  conjecture  we  had  made  on  the  top 
of  Dun-can,  that  the  north  part  of  the  ifland  is  of  a fimilar  com- 
pofition  with  the  iflands  of  Coll  and  Tirie.  The  end  of  the 
ifland  is  feparated  from  the  fmall  ifland  of  Rona  by  a narrow 
ftrait,  in  which  lies  the  ifle  of  Mattea,  which  is  compofed  of 
fimilar  rocks  with  this  part  of  Rafay.  As  we  return  along  the 
weft  fide,  the  fame  kinds  of  rock  ftill  continue  ; but,  near  to 
the  ifland  of  Fladda,  I obferved  a fmall  portion  of  fecon- 
dary  rock  fkirting  the  primary.  As  the  appearances  prefented 
by  the  junction  of  the  different  ftrata,  particularly  that  of  the 
primary  with  the  fecondary,  are  highly  deferving  of  attention,  I 
landed  upon  the  fhore  of  Rafay,  in  the  found  of  Fladda,  to  ex- 
amine the  fecondary  ftrata  I have  juft  mentioned.  Thefe  ftrata 
do  not  extend  for  more  than  30  or  40  feet  in  all  directions.  The 
uppermoft  ftratum  is  an  argillite,  or  fheifer-thon  ; and,  below,  is 
a fpecies  of  breccia,  containing  fragments  of  hornblende  flate, 
gneifs,  quartz,  and  hornftone  ; and  from  under  this  ftratum  rifes 
the  gneifs,  which  forms  this  part  of  the  ifland.  Thefe  fecondary 
ftrata  appear  formerly  to  have  been  connected  with  thofe  in  the 
ifland  of  Fladda,  as  it  is  entirely  compofed  of  fecondary  ftrata 
of  argillite  and  red  fandftone ; and,  in  a more  extended  view, 

Fladda 
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Fladda  appears  to  have  formed  a part  of  the  ftrata  'which  for- 
merly joined  with  the  fandftone-cliffs  upon  the  fhore  of  Skye.. 
After  leaving  this  junction,  the  coaft  continues  formed  of  the., 
afual  gneifs,  &c.  until  we  come  to  Loch-Arnilh,  where  I ob- 
ferved  great  ftrata  of  breccia  covering  the  gneifs.  Nothing  cu- 
rious again  occurred,  until  we  landed  upon  that  .part  of  the 
Hland,  which  is,  I think,  about  due  W.  from  the  caftle  : here: 
the  gneifs  is  covered  with  breccia,  and  the  breccia  is  covered 
with  red-coloured  argillaceous  fandftone  hmilar  to  that  obferv- 
ed  near  Brokel  Caftle.  From  thefe  obfervations,  it  appears 
that  the  primitive  rock  occupies  that  part  of  the  illand  which 
is  included  in  the  fpace  marked  A,  in  the  map. 

The  red  fandftone,  which  I' have  now  mentioned,  is  elevated 
at  an  angle  of  45  °,  and  dips  to  the  W.  and  continues  for  fome 

* 1 

miles,  forming  low  fhelving  fhores,  or  high  cliffs  ; and  as  it 
rifes  into  the  interior  of  the  illand,  the  extenlive,  bare,  expofed 
furface  of  the  red  fandftone  has  a ftriking  appearance.  As  we 
proceed  along  the  fhore,  we  find  it  fucceeded  by  white-co- 
loured fandftone  ; but  this  continues  but  for  a fhort  way  : as, 
nearly  oppolite  to  Portree  harbour,  felfpar-porphyry  makes  its 
appearance,  forming  low  cliffs  upon  the  fhore,  or  riling  upwards 
to  within  30  or  40  feet  of  the  fummit  of  Dun-can,  thus  form- 
ing the  weft  fide,  as  the  fandftone  does  the  eaft.  It  continues 

alfo 
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alfo  to  form  the  rocks  upon  the.fhore,  and  the  hills,  until  wc 

* 

come  within  half  a mile  of  Clachan,  where  balalt  rocks  begin, 
and  continue  nearly  to  Mr  Macleod’s  houfe.  This  bafalt  does 
not  rife  to  any  conliderable  height,  and  the  porphyry  is  to  be 
feen  riling  from  under  it ; but  I was  not  fo  fortunate  as  to 
obferve  their  jundlion. 

The  whole  of  the  porphyry  is  evidently  of  fecondary  forma- 
tion, as  it  does  not  extend  beyond  the  line  A,  which  I have  be- 
fore mentioned  as  the  boundary  between  the  primary  and  fe- 
condary llrata.  It  feems  to  form  the  balls  of  the  fouth  part  of 
the  iiland ; and  it  is  probably  covered  by  the  fandftone  and  ba- 
falt, or  they  may  alternate  with  each  other.  A difpolition  of 
ftrata,  pretty  nearly  limilar,  has  been  obferved  in  other  parts  : 
thus,  Kohler,  in  the  Miner’s  Kalendar  for  1790,  obferves,  that 
fandltone  and  porphyry  are  fometimes  connected  together,  and 
it  is  then  of  fecondary  formation ; and,  in  the  iiland  of  Ar- 
ran, we  have  already  obferved  porphyry  relting  upon  fand- 
itone. 


KONA. 


R O N A. 


I04 


R O N A> 

THIS  illand,  which  is  alfo  the  property  of  James  Macleod* 
Efq.  of  Rafay,  is  about  four  miles  long,  and  feparated  from 
Rafay,  as  I have  before  mentioned,  by  a narrow  channel.  It 
is  bare  and  rugged,  and  riles  into  irregular  hills,  like  thofe  in 
the  north  part  of  Rafay : the  fhores  are  rocky  and  dangerous, 
and  there  is  no  harbour- 

Mineralogy,  The  ftrata,  in  general,  do  not  differ  much 
from  thofe  that  form  the  north  end  of  Rafay  ; being  an  alter- 
nation of  gneifs,  micaceous  fhiflus,  and  hornblende-rock. 
Many  granite  veins  are  to  be  obferved  traveling  thefe  ftrata  in 
difterent  directions,  and  they  are  from  one  foot  to  ten  feet  wide. 
They  are  to  be  diftinguifhed  at  a confiderable  diftance ; not  on- 
ly by  their  running  in  a crofs  direction  to  the  ftrata,  but  alfo, 
by  reafon  of  the  great  fize  of  the  cryftals  of  felfpar,  which  are 
fometimes  1 2 inches  long.  The  only  other  appearance  of  con- 
ference, which  I had  an  opportunity  of  examining,  was  at 

Tuhumas 
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Tuhumas,  or  Blue-Bay:  here  there  is  a mafs  of  rock,  which 
is  compofed  of  chalcedony,  hornftone,  and  quartz,  from  1 2 to 
15  feet  wide,  and  extending  for  a long  way,  and  bounded  on 
both  Tides  by  gneifs.  I regret  that  I had  not  fufficient  leifure 
to  determine  with  certainty  whether  it  forms  a ftratum  or  a 

vein  : the  determination  of  this  point,  however,  is  well  deferving 

. 

the  attention  of  mineralogifts  who  may  vifit  this  ifland. 


S C A L P A. 

THIS  fmall  ifland,  which  is  the  property  of  Lord  Macdonald, 
is  about  2|  miles  long,  and  1 mile  broad:  it  is  hilly,  and 
the  fhores  are  low. 


Mineralogy.  At  Mr  Macdonald’s  houfe,  the  fhore  is  low, 
and  is  formed  of  blackifli-coloured  argillaceous  fandftone, 
which  contains  numerous  impreflions  of  {hells  and  zoophytes. 
Th  is  fandftone,  with  an  alternation  of  limeftone,  continues 
to  the  northern  extremity  of  the  ifland  : here,  however,  a red- 
coloured  fandftone,  alternating  with  common  fandftone-brec- 
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cia,  makes  its  appearance,  and  continues  around  the  whole  eaft 
and  fouth  fides  of  the  ifland,  until  we  again  come  to  Mr  Mac- 
donald’s. The  higher  parts  of  the  ifland  are  entirely  compofed 
of  a granitel  fimilar  to  that  of  Ben-na-cailigh  j but  I could  not 
determine  its  fituation  with  regard  to  the  fandftone  : it  is  pro- 
bable, that  the  fandftone  covers  it. 
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CHAP.  XXIII. 

Defcription  of  the  Fossils  mentioned  in  the  preceding  Chapters . 


SIENITE — Cullin  Mountains , above  Rue-dunan. 

The  fienite  of  thefe  mountains,  like  that  of  the  ifland  of  Ar- 
ran, is  fmall-grained,  and  extremely  compadt,  and  alfo  varies 
much  in  the  proportion  of  its  conftituent  parts.  I fhall  not 
now  give  any  more  particular  defcription,  as  it  would  be  pretty 
nearly  a repetition  of  what  I mentioned  when  defcribing  that 
of  Arran  ; and  have  only  to  mention,  that  we  frequently  meet 
with  beautiful  nefts  of  glafly  aaynolite  difperfed  through  it. 

O 2 
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WACKEN — Uig  Mill  Water. 

This  lias  the  common  character  of  wacken ; but  it  has,  in- 
terfperfed,  balls  of  calcareous  fpar,  zeolite,  and  foap-rock,  both 
in  balls  and  irregular  pieces. 

The  SOAP-ROCK,  or  Steatites,  has  the  following  cha- 

✓ 

rafters — 

Colour.  White,  greenifh  white,  dark  green,  and  fometimes. 

brown  and  blue. 

Lujlre.  None. 

T ranfparency.  Allows  light  to  pafs  freely  through  the  edges, 

but  is  alfo  fometimes  nearly  opaque. 

Fraffure.  Fine  fplintery. 

Hardnefs.  Scrapes  eafily  with  the  nail. 

. * 

Trace — upon  paper,  is  glimmering,  and  takes  a polifh  with  the 
nail ; and  feels  greafy. 

• «■  • v bi."  ■ ‘ - i > j ' ; '•••■• 

The  white  kind  is  marked  by  dendritical  figures,  and  is  the 
fame  with  the  chalk  of  Briancon , and,  intermixed  with  it,  are 
frequently  beautiful  white  fibrous  zeolites.  It  is  ufed  in  Corn- 
wall 
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wall  for  the  making  of  porcelain ; and  were  it  found  in  confi- 
derable  quantity  in  Skye,  might  alfo  be  of  confiderable  value* 

At  a meeting  of  the  Electoral  Academy  of  the  Ufeful  Sciences 
at  Erfurt,  C.  A.  M.  Baron  Von  Dalberg  read  a paper  on  fleati- 
tes,  in  which  he  fliewed,  that,  when  cut  into  figures,  and  then 

t 

burnt  in  a clofe  velfel,  it  acquires  a hardnefs  that  will  refill  the 
file.  He  alfo  related  a feries  of  experiments  he  had  made,  on  the 
method  of  giving  a durable  dye  to  hardened  fteatites  ; by  which 
it  appears,  that  it  may  be  made  to  imitate  the  mod  elteemed 
and  beautiful  kinds  of  done.  In  the  fpecimens  laid  before  the 
Society,  the  hardened  fteatites  had  taken  a very  remarkable 
degree  of  polilh,  and  the  heads  that  were  cut  on  it  were  very 
beautiful. 


/ 

/ • 

LYDIAN  STONE,  which  covers  the  Coal,  in  Skye 
oppofite  to  Clachan , in  Rafay . 

Colour . Black. 

Lujlre . Faintly  glimmerings 
Tranfparency . None. 

Hardnefs.  Gives  fire  very  plentifully  with  fteel. 

FraElure...  Uneven,  with  a tendency  to  the  conchoidak 
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This  {tone  is  defcribed  by  Pliny,  who  mentions  that  it  is 
found  in  great  plenty  in  Lydia,  in  the  leffer  Aha.  It  was  much 
ufed  by  the  antients  as  a touchftone  for  trying  the  purity  of 
gold  or  filver.  It  is  now  known,  however,  that  any  ftone,  which 
has  a black  colour,  and  a fufficient  degree  of  hardnefs,  will  an- 
fwer  equally  well. 


SHISTOSE  CLAY,  which  covers  the  Lydian  Stone. 
Colour.  Black. 

Lujlre  and  T’ranfparcncy.  None. 

Fra&ure.  Even  ; in  the  grofs,  flaty. 

Hardnefs.  Yields  with  difficulty  to  the  knife. 

Streak.  Dark-brown. 


PORPHYRY — Hill  of  Glamof card,  Skye. 

This  porphyry  has,  in  fome  inftances,  a bafe  of  hornftone ; 
in  others,  has  more  the  appearance  of  indurated  clay.  It  has 
cryftals  of  white  and  red  felfpar,  and  alfo  quartz,  difperfed 
thro’  it.  By  decompofition,  it  becomes  white,  and  fometimes 
brown. 


PITCH- 
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PITCHSTONE — Hill  of  Glamofcard , %e. 

Colour . Dark  refin-brown. 

Lufre.  Refiny,  and  nearly  ftrong  glancing. 

! Lranfparency . Tranfmits  light  at  the  edges  ; but,  in  thin  pie- 
ces, it  is  femi-tranfparent,  and  has  a fine  amber  colour. 

Fra&ure.  Uneven,  and  conchoidal. 

Hardtiefs.  Does  not  yield  to  the  knife,  and  gives  a few  fparks 
with  fteel. 

Interfperfed  there  are  a few  cryftals,  which  appear  to  be 
felfpar* 

Blackifh-green  PITCHSTONEr— Hill  of  Glamofcard Skye, 

Colour.  Light  blackifti-green„ 

Lufre.  Waxy. 

Tranfparency.  None. 

Fra£iure.  Uneven,  with  a number  of  rounded,  diftin<ft  con^ 
cretions  : in  the  grofs,  it  is  frequently  fhiftofeo 

Hardnefs.  Gives  fire  very  difficultly  with  fteel. 

Has,  difperfed,  a few  cryftals  of  white  felfpar. 


In 
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In  fomc  fpecimens  this  Pitchftone  has  the  following  cha- 
racters— 

Colour.  Pretty  dark  blacki  fh-green. 

Lujlrc.  None,  or  extremely  little. 

Tranfparency.  None. 

Fradurc.  Even,  with  a tendency  to  conchoidal. 

Hardnefs.  Gives  fire  plentifully  with  fteel. 

It  is  alternated  with  layers  of  a whitifh-coloured  fubftance 
which  refembles  hornftone,  and  a few  cryftals  of  felfpar  are 
difperfed  through  it.  This  feems  to  be  one  of  the  links  of  a 
gradation  to  hornftone,  or  fome  fimilar  rock. 

' . ' ■ - ■-  /•  ‘ T?;v;  j [ I > /;•  [ ■ ' ; 

WACKEN,  which  alternates  with  the  Porphyry , 

upon  the  Hill  of  Glamofcard , Skye. 

‘ Si  if  t • \ A 

Colour.  Light  greenifh-grey. 

Lujlre  and' 'Tranfparency.  None. 

Hardnefs.  Yields  rather  with  difficulty  to  the  knife. 

Streak . Light  grey. 

Smell.  Strong  earthy. 


It 
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It  contains  frequently  yellowifli -green  coloured  cryftals, 
probably  a&ynolite,  and  fometimes  reddifh  cryftals  of  fel- 
fpar. 

G R A N I T E L. 

Saxvm  MoRENSiy  Lin.  Granites  Simplex , Gmelin.  Hale 

Gran  it , Germanor. 

This  rock,  which  forms  the  upper  part  of  Ben-na-cailich, 
in  Skye,  is  compofed  of  white-coloured  felfpar,  and  quartz ; 
and,  intermixed,  there  are  a few  dark-green  points,  which 
appear  to  be  chlorite.  Iron  pyrites  is  fometimes  obferved ; 
and  this,  by  decompofition,  gives  a reddifh  tinge  to  the 
mountains. 


MARBLE — Cory , Skye . 


j Ji  Species. 

Colour . White,  and  veined  with  afh-grey, 
Lujlre.  None. 

Trcinfparency . Tranfmits  light  at  the  edges. 
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Fratture.  Even,  fine  fplintery. 

Hard?iefs . Yields  with  fome  difficulty  to  the  knife. 

It  is  very  heavy ; and,  by  expofure  to  the  air,  it  wafhes 
down  into  a powder,  and  forms  calcareous  marie. 


2 d Species . 

Colour.  Afh-grey. 

Lujlre.  Has  a flight  degree  of  luflre,  from  a number  of 
very  minute  folise. 

Franfparency . Tranfmits  very  little  light  at  the  edges. 

FraElure . Coarfe  fplintery. 

Hardnsfs.  Yields  pretty  eafily  to  the  knife. 

It  feels  very  heavy ; and  is  variegated  by  beautiful  ci- 
tron-yellow coloured  ftripes,  which  traverfe  it  in  different 
directions.  Thefe  yellow  ftripes  feem  to  be  owing  to  an 
intimate  combination  of  chlorite,  or  hornblende,  with  the 
marble. 


^d  Spe 
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3. d Species. 

Colour.  Snow-white. 

Lujlrc.  None;  or  extremely  little,  from  very  minute 
foliae. 

Trcnifparcncy.  Tranfmits  light  at  the  edges. 

Frafiure.  Even,  or  very  minutely  granularly  foliated. 
Hardnefs.  Yields  pretty  ealily  to  the  knife. 

Feels  very  heavy.  Sometimes  it  has  a brecciated  appearance, 
from  its  containing  maffes  of  marble  of  a harder  texture.  By 
the  adtion  of  the  weather,  it  decompofes,  and  forms  a marl. 


4 th  Species. 

Colour.  Pure  white,  mixed  with  bluilh  grey. 

Lajlre.  Pretty  conliderable,  from  the  number  of  foliae. 
’Tranfparency.  Allows  light  to  pafs  at  the  edges. 

Fra&ure.  Granularly  foliated. 

Hardiiefs.  Yields  pretty  eafily  to  the  knife. 

This  fpecies  differs  from  the  fine  marble  of  Carrara,  only  in 
the  flight  admixture  of  the  bluifh-grey  colour. 

P 2 
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FELSPAR  PORPHYRY — Rafay. 

This  porphyry  has  a bafis  which  is  compofed  of  minute  cry- 
ftals  or  grains  of  felfpar  and  quartz,  with  generally  a few  fpecks 
of  hornblende  or  chlorite  ; and  in  this  balls  there  appear  pretty 
large  cryftals  of  reddifh  or  white-coloured  felfpar,  and  fome- 
times  cryftals  of  quartz.  Often  it  is  merely  a compound  of 
cryftals  of  felfpar  and  quartz,  forming  a flone  like  that  of  Ben- 
na-cailich  in  Skye.  This  porphyry  differs  from  the  fienite-por- 
phyry  of  Werner,  in  containing  a greater  proportion  of  felfpar, 
and  comparatively  little  hornblende.  Efmark  * informs  us, 
that  the  Schemnitz  and  Cremnitz  mining-fields,  in  Hungary, 
are  fituated  in  fienite-porphyry  ; and  alfo,  that  he  obferved  it 
alternating  and  paffing  into  clay-porphyry.  This  latter  fact 
fhows  us  that  fimilar  alternations  and  gradations  may  be  dis- 
covered in  Rafay  ; as  I remarked  clay-porphyry,  in  feveral  parts 
of  the  ifland,  intermixed  with  the  felfpar-porphyry. 

Indigo- 


* Neues  Bergmannifches  Journal,  bande  I,  1. 
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Incligo-blue  coloured  HORNSTONE  PORPHYRY — Rafay. 

Colour . Pretty  dark  indigo-blue  (hoch  indig  blau). 

Lujlre  and  Tranfparency.  None. 

Fratture.  Even,  with  a tendency  to  the  conchoidal. 

Hardnefs.  Strikes  fire  very  plentifully  with  Reel. 

Smell.  Faint  earthy* 

It  has,  difperfed  through  it,  yellowifh-coloured  cryftals  of 
felfpar,  and  alfo  quartz  of  the  fame  colour,  which  is  fome- 
times  in  the  form  of  fix-fided  pyramids.  This  beautiful  fpe- 
cies  of  porphyry  feems  to  be  intermediate  between  clay  and 
hornftone-porphyry,  but,  by  reafon  of  its  hardnefs,  it  is  more 
of  the  nature  of  hornftone. 


CHALCEDONY — Ron  a. 

Colour.  Grey,  brown,  or  greenifh. 

Lujlre.  Glimmering,  with  a greafy  luftre. 
Trctnfparency.  Allows  light  to  pafs  ealily  through  it. 


Fra&ure. 


1 1 8 


SKYE,  RASAY  AND  RONA. 


j Fra&ure.  Compadl ; fometimes  pafling  to  the  fplintery, 
Hardnefs . Gives  fire  with  fleel  more  plentifully  than  flint. 

It  is  fometimes  intermixed  with  the  gneifs,  in  which  it  lies  j 
and  very  thin  ftripes  of  a yellow  and  white-coloured  fubftance 
alternate  with  it : fo  that,  at  firft  fight,  fuch  fpecimens  are  not 
unlike  petrified  wood. 

CHALCEDONY,  penetrated  with  Hornblende — Rona. 

Colour.  Sifkin-green,  of  various  fhades ; and  fometimes  dark 
leek,  or  mountain  green. 

Lujlre.  None,  or  hardly  perceptible  glimmering. 

'Tranfparency.  It  has  more  or  lefs  tranfparency,  according  to 
the  intenfity  of  the  green  colour.  If  the  colour  is  very  pale, 
the  tranfparency  does  not  differ  from  common  chalcedony ; 
but  as  the  colour  approaches  to  dark  leek-green,  it  becomes 
lefs  tranfparent,  until  it  is  quite  opaque. 

Fraffure.  Compact,  even,  and  fometimes  fplintery. 

Hardnefs.  Is  much  the  fame  with  chalcedony,  excepting  when 
much  hornblende  is  combined,  when  it  is  fomewhat  fofter, 
and  has  a greater  fpecific  gravity. 
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QUARTZ — Rona. 

Sometimes  the  quartz  has  a beautiful  green  colour,  owing 
to  difFufed  hornblende  ; and  frequently  the  nearly-tranfparcnt 
quartz  is  variegated  with  beautiful  fpots  and  ftripes  of  a fifkin- 
green  colour  : thus  forming  a beautiful  foffil.  It  is  alfo  to  be 
obferved  of  a red  colour  j and,  being  mixed  with  the  common 
quartz,  it  is  not  unlike  a graniteh 
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CHAP.  XXIV, 

Obfervations  on  Peat. 


_A.S  this  fubftance  is  mentioned  in  all  the  Syftems  of  Mine- 
ralogy, and  as  it  occurs  in  great  quantity  in  the  Iflands  which 
I have  juft  defcribed,  I do  not  think  it  neceflary  to  apologife 
for  the  publication  of  the  following  obfervations  and  experi- 
ments. I propofed,  in  a farmer  work  *,  to  continue  my  in- 
veftigations  with  regard  to  this  fubftance,  and  had  begun  a new 
feries  of  experiments,  when  the  Highland  Society,  by  offer- 
ing a prize  of  50  guineas  for  the  beft  account  of  Peat,  indu- 
ced me  to  wait  the  publication  of  thefe  prize  eflays,  which  will, 

no 
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no  doubt,  contain  many  new  obfervations  and  experiments. 
If,  however,  the  experiments,  communicated  in  thefe  memoirs, 
be  different  from  what  I had  begun,  I will  certainly  continue 
the  plan  I had  laid  down. 

This  curious  and  ufeful  fubftance  has  been  long  known  as 
an  article  of  fuel  to  the  inhabitants  ©f  the  North  of  Europe, 
and  ufed  as  fucli,  in  thofe  regions  where  no  coal  has  been 
found,  to  defend  the  inhabitants  from  the  rigors  of  a frozen 
climate.  The  learned  Torfceus  informs  us,  that  its  ufe  was 
firft  made  known  to  the  inhabitants  of  the  Orkney  and  Shetland 
iflands,  by  one  Einar,  a Norwegian,  who,  from  that  circum- 
ffance,  was  named  Torf  Einar.  It  foon  after  this  came  into 
very  general  ufe,  and  is  now  the  only  fuel  of  many  parts,  not 
only  of  the  iflands  and  Highlands  of  Scotland,  but  of  other 
nations  in  the  North. 

In  defcribing  the  general  appearance  of  a peat  moor,  we 
may  conceive  an  almofl  entire  flat  of  feveral  miles  extent,  of  a 
brown  colour,  here  and  there  marked  with  tufts  of  heather, 
which  have  taken  root,  owing  to  the  more  complete  decompo- 
fition  of  the  furface  peat ; no  tree  or  fhrub  is  to  be  feen  ; not 
a fpot  of  grafs  to  relieve  the  eye,  in  wandering  over  this  dreary 
fcene.  A nearer  examination  difcovers  a wet  fpungy  fur- 
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face,  paffable  only  in  the  dried  feafons,  or  when  all  nature  is 
locked  in  froft.  The  furface  is  frequently  covered  with  a 
flimy  black-coloured  fubftance,  which  is  the  peat  earth,  fo 
mixed  with  water,  as  to  render  the  mofs  only  paffable  by  leap- 
ing from  one  tuft  of  heather  to  another.  Sometimes,  how- 
ever, the  furface  of  peat  moffes  has  a different  afpe6t,  owing 
to  the  greater  abundance  of  heath  and  other  vegetables,  as  the 
fchoeni,  fcirpi,  eriophora,  &c.  but  this  is  principally  the  cafe 
with  fome  kinds  of  what  are  called  Muirlands,  which  contain 
but  little  peat,  being  nearly  compofed  of  the  interwoven  fibres 
of  the  roots  of  living  vegetables. 

Many  different  fpec.ies  of  peat  might  be  defcribed,  but  fuch 
an  inveftigation  is  not  fuited  to  my  prefent  purpoie ; I fhall 
therefore  content  myfelf  with  mentioning  the  fubftance  in  a 
general  way.  Quick  mofs  (as  it  is  called)  is  a fubftance  of  a 
more  or  lefs  brown  colour,  forms  a kneadable  compound,  and 
when  good,  cuts  freely  and  clean  with  the  fpade  ; but  when  it 
refills  the  fpade,  by  a degree  of  elafticity,  it  is  found  to  he  lefs 
compact  when  dried,  and  is  of  an  inferior  quality.  The  belt 
kinds  burn  with  a clear  bright  flame,,  leaving  light  coloured 
allies  ; but  the  more  indifferent  kinds,  in  burning,,  often  emit 
a difagreeable  fmell,  and  leave  a heavy  red-coloured  kind  of 

0 

afhes.  In  digging  the  peat  we  obferve  that,  when  firft  taken 
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from  the  pit,  it  almofl  immediately  changes  its  colour,  and  in 
time  becomes  more  or  lefs  of  a deep  brown  or  black  colour ; 
and  the  peat  matter  becomes  much  altered,  being  incapable  of 
forming  a kneadable  pafte  with  water.  When  dry  and  re- 
duced to  powder,  as  it  is  often  by  the  adtion  of  the  weather, 
it  forms  a blackilh-coloured  powdery  matter,  capable  of  fup- 
porting  vegetation,  when  calcareous  earth  is  added.  Peat 
earth  is  very  retentive  of  moifture,  which  circumftance  affords 
us  a fatisfaclory  explanation  of  the  floating  iflands,  obferved 
in  many  places  of  Holland,  as  Frife,  Breme,  Groningue,  Ol- 
denburg, &c.  Thefe  are  caufed  by  the  peat  earth  or  turf,  re- 
taining fo  great  a proportion  of  water  as  to  float  immenfe  maf- 
fes  of  it,  which  are  driven  about  upon  the  furface  of  lakes,  or 
are  floated  upon  the  land  itfelf.  This  is  fo  well  known  in  Hol- 
land, that  tradts  of  mofs,  of  great  extent,  are  fecured  by  means 
of  chains,  &c. 

Peat  is  found  in  various  flotations,  often  in  vallies  or  plains, 
where  it  forms  very  extenflve  deep  beds,  from  three  to  forty 
feet  deep,  as  thofe  in  Aberdeenfliire  ; it  alfo  occurs  upon  the 
fldes  of  mountains,  but  even  there  it  is  generally  in  a horizon- 
tal flotation.  The  tops  of  mountains,  upwards  of  two  thou- 
fand  feet  high,  in  the  Highlands  of  Scotland,  are  covered  with 
peat  of  an  excellent  kind.  In  Germany,  it  is  alfo  found  at 
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very  great  heights ; thus  the  Blogfberg,  a high  mountain  in 

Lower  Saxony,  and  the  Brohen,  the  higheft  mountain  in  the 

\ 

Hartz,  are  covered  to  their  fummit  with  peat.  It  is  alfo  found 
in  fituations  nearly  upon  a level  with  the  fea  ; thus  the  great 
mofs  of  Cree  in  Galloway,  lies  clofe  itpon  the  fea,  on  a bed 
of  clay,  little  higher  than  flood-mark  at  fpring  tides ; Locker- 
mofs,  hard  by  Dumfries,  about  ten  miles  in  length,  is  only  a 
few  feet  above  high  water  mark  ; in  the  ifland  of  Lewis,  one 
of  the  Hebrides,  there  is  an  extenflve  plain,  about  thirty  miles 
long,  covered  with  peat  mofs,  having  its  furface  very  little  e-r 
levated  above  that  of  the  fea,  In  other  places,  as  in  Holland, 
a kind  of  peat  is  obtained  by  dragging  mud  from  the  bot- 
tom of  canals,  and  moulding  it  into  the  form  of  bricks  ; this 
fpecies  is  alfo  often  taken  up  upon  the  flukes  of  anchors,  on 
the  co aft  of  Holland,  and  is  fometimes  call  afliore  in  ftormy 
weather,  which  has  led  fome  fpeculators  to  imagine  that  it  is 
of  marine  origin.  In  the  harbour  of  Oban  in  Argylefhire,  one 
part  of  the  bottom  appears  to  be  formed  of  quick  mofs,  which 
affords  no  fure  anchorage..  The  depth  of  the  fea  is  there  a? 
bout  twenty  fathoms  *. . 

Sometimes  peat  is  to  be  obferved  alternating  in  thin  ftrata, 
with  fand  or  clay:  of  this,  I have  obferved  inftances  in  the 

Orkney 

* Anderfon’s  Treatife  upon  Peat  Mofs. 
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Orkney  ifiands ; and  in  the  fecond  volume  of  the  Journal  des 
Mines,  I find  fimilar  appearances  noticed  in  France. 

It  appears  to  be  peculiar  to  cold  climates,  which  is  one  of 
the  innumerable  inftances  of  the  wifdom  of  nature  in  provide 
ing  the  inhabitants  of  a cold  country,  with  a material  fo  ne- 
ceffary  for  their  comfort,  and  even  their  exiftence.  Dr  An- 
derfon,  in  his  Treatife  upon  Peat,  remarks,  that  it  is  not  con- 
fined to  cold  climates,  as  he  had  fpecimens  of  real  peat  fent 
from  the  ifland  of  Sumatra.  It  is  not  improbable  that  a fub- 
flance  refembling  peat  in  fome  of  its  properties,  may  be  found 
in  the  warmeft  countries,  when  we  refle<5l  that  decayed  vege- 
table matters,  in  a certain  ftage  of  their  decompofition,  have 
an  appearance  fo  like  peat,  that  they  want  only  compreflion 
to  form  a fimilar  fubftance.  On  this  account,  it  is  not  fur- 
prifing,  that  fomething  of  this  kind  fhould  occur  in  the  war- 
mer regions  ; but  great  mafles  of  matter  like  our  peat,  can 
hardly  exift  in  the  Tropical  regions.  This  obfervation  is  ren- 
dered more  probable  from  the  following  remarks : In  Scot- 
land, it  is  obferved,  that  the  peat,  at  the  bottom  of  a moun- 
tain, is  more  decompofed  than  at  its  top,  and  the  wood  of 
modes  is  more  frefh  upon  the  higher  part  of  a mountain  than 
at  its  lower.  It  is  alfo  remarked,  that  the  peat  of  the  South  of 
England  is  more  decompofed  than  that  of  the  North  of  Scot- 
land i 
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land  ; and  the  peat  of  France  has  more  of  the  coaly  appear- 
ance, than  that  of  England.  In  France  alfo,  Mr  Arthur  Young 
remarks  *,  that  the  peat  is  never  found  in  the  low  lands,  but 
under  cover  of  vaft  fize  ; and  it  is  only  in  the  higher  regions, 
where  the  climate  is  more  temperate,  that  it  is  to  be  obferved 
upon  the  furface.  All  thefe  faCts  fhow  us,  in  a fatisfa&ory 
manner,  that  as  we  advance  towards  the  warmer  climates,  the 
vegetable  matter  is  more  and  more  decompofed,  until  we  ar- 
rive at  the  Tropical  regions,  where,  in  all  animal  and  vegetable 
matters,  putrefaction  proceeds  fo  rapidly,  as  to  prevent  the 
formation  of  any  body  of  this  fub dance. 

It  will  not  be  foreign  to  my  prefent  purpofe,  to  mention,  in 
a curfory  manner,  the  moft  remarkable  undecompofed  vege- 
table matters,  which  have  been  obferved  in  our  peat  molfes,  or 
bogs  ; particularly  as  writers  have  endeavoured  to  draw  con- 
clufions,  with  regard  to  the  time  and  mode  of  formation  of 
peat,  from  the  appearances  which  thefe  bodies  prefent. 

1.  Fir  or  Pine.  This  tree  more  frequently  occurs,  than  any 
other  ; it  is  found  of  various  fizes,  fome  having  been  dug  about 
one  hundred  feet  long,  perfectly  ftrait,  with  branches  growing 

in 
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in  a circular  form  ; as  is  the  cafe  with  the  pine  tribe.  It  is 
remarkable,  that  in  fuch  fituations  the  wood  has  often  loft  its 
latitudinal  adhefion,  which  renders  it  foft ; but  that  the  lon- 
gitudinal fibres  are  ftrong  and  tough,  fo  that  they  are  fplit, 
and  twifted,  to  form  halters  for  cattle,  as  in  Aberdeenfhire. 

2.  Oak.  In  all  the  low  moffes,  in  Scotland,  this  tree  is  the 
principal  one  which  is  to  be  obferved,  and  is  generally  found 
wanting  the  bark,  which  fhews  that  the  wood  had  been  long 
dead  before  it  had  been  enveloped  in  the  mofs.  In  draining 
Hartfell  level,  in  Yorkshire,  oak  trees  were  found,  not  lefs  than 
ioo  feet  long.  They  were  black  as  ebony,  in  excellent  pre- 
fervation,  and  fome  of  them  fold,  in  the  middle  of  the  laft  cen- 
tury for  15I.  a tree.  One  of  them,  which  is  particularly  de- 
fcribed,  was  about  one  hundred  and  twenty  feet  long,  twelve 
in  diameter,  at  one  end,  and  fix  at  the  other;  and  20I.  was. 
offered  for  it.  Beckman  alfo  informs  us,  that  wood  which 
has  long  lain  under  water  becomes  black,  and  looks  as  if 
charred  ; it  however  lofes  none  of  its  toughnefs  or  compadl- 
nefs ; and  many  trees,  dug  up  in  Holland  from  the  turf  earth, 
are  employed  there  for  Blip -building.  * Dr  Anderfon  re- 
marks, that  he  never  faw  a piece  of  oak.  taken  from  a peat 

mofs,. 

* Beckman,  6 vol.  New  Tranfaftions  of  the  Royal  Society  of  Gottingen* . 


\ 

128  ON  PEAT. 

mofs,  which  could  be  ufed  in  workmanfhip,  like  the  flakes 
which  were  lately  taken  from  the  Thames,  and  faid  to  have 
been  placed  there  by  Julius  Csefar ; from  this  he  concludes 
that  mofs  does  not  preferve  wood  fo  long  as  water.  This, 
however,  is  contradicted  from  the  fa&s  obferved  at  Hartfell 
level,  and  that  mentioned  by  Beckman. 

3.  Birch.  This  tree  alfo  frequently  occurs  in  our  peat 
moffes,  but  its  wood  is  not  fo  refinous  as  that  of  the  fir,  nor 
has  it  the  hardnefs  of  the  oak ; on  thefe  accounts  it  is  feldom 
found  in  a flate  of  good  jprefervation  ; the  bark  is  generally 
the  mo  ft  entire,  which  may  depend  upon  the  great  quantity  of 
refin  which  it  contains,  which  enables  it- to  refill  the  all  power- 
ful  hand  of  time. 

n 
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The  alder,  yew,  willow,  afh,  and  feveral  other  trees,  have 
been  dug  out  of  our -moffes  ; but  any  detailed  account  of  thefe 
would  lead  me  to  a great  deal  of  unneceffary  defcription : 1 
may  here  mention,  however,  that,  befides  trunks  and  branches 
of  trees,  we  alfo  fometimes  difcover  their  more  delicate  parts 
in  a flate  of  prefervation  : thus,  the  leaves  have  been  obferved 
well  preferved.  Seeds,  which  have  a remarkable  power  in  re- 
filling the  influence  of  the  weather,  have  been  found  in  peat 
moffes ; thus  we  have  infiances  of  fir  cones  and  hazel  nuts  ; 
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the  kernel  of  this  laft  was  deftroyed,  and  the  fhell,  which  is 
very  indeftrueftible,  was  frefh. 

Beftdes  trees  and  herbaceous  plants,  another  tribe  deferve  to 
be  particularly  noticed,  which  are  the  mufci.  Thefe  plants  are 
fond  of  moifture,  and,  with  a fufficiency  of  room  to  fpread  up- 
on, and  a cold  climate,  grow  very  fall  and  luxuriantly.  Of 
thefe  the  mofl  remarkable  is  the  fphagnum  paluftre  of  Linnse- 
us,  which  is  found  in  great  abundance  in  all  peat  diftridts, 
particularly  in  thofe  places  where  the  foft  white  peat  abounds  ; 
this  peat  is  found  feveral  feet  deep,  and  is  nothing  but  a col- 
lection of  the  fphagnum,  which  we  can  obferve  more  or  lefts 
decompofed  as  we  go  downwards  ; at  laft  its  texture  difap- 
pears,  its  colour  changes,  and  it  cannot  be  diftinguifhed  from, 
the  common  brown  peat. 

I have  in  my  pofleflion  fpecimens  of  a fubftance,  which  was ; 
found  in  the  peat  modes  of  the  Highlands  ; it  anfwers  to  the 
Bergfet  of  the  Germans,  the  Mineral  Tallow  of  Mr  Kirwan. 

DcfcriptioJi.  Colour,  white  ; has  nearly  the  refemblance  of  . 
tallow,  feels  greafy,  and  ftains  paper  as  tallow  does  ; flames , 
with  much  fmoke,  leaving  a pretty  light  coaly  matter.  It  is 
brittle  like  tallow,  but  its  fpecific  gravity  is  conflderably  lefs. 

m 
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A fubftance  fimilar  to  this  was  found  fome  years  ago  by 
peafants  on  the  coaft  of  Finland,  afterwards  in  one  of  the 
Swedifh  lakes  ; and,  more  lately,  Dr  Babington  informs  us 
that  it  is  found  in  great  quantities  in  New  Holland.  Some 
have  imagined  that  it  is  tallow  which  has  been  acciden- 
tally depofited  along  with  the  peat,  and,  by  long  expofure 
to  the  influence  of  the  vegetable  juices,  may  have  been 
altered.  This  cannot  be  the  cafe,  as  we  are  utterly  unac- 
quainted with  any  fuch  changes  ; and  befides,  the  circum- 
ftance  of  its  being  found  in  great  quantity  in  New  Holland, 
leads  us  to  fuppofe  that  it  is  not  accidental.  The  editor  of  the 
Bibliotheque  Britannique  fuppofes  that  it  is  a fubftance  fimilar 
to  the  fatty  matter  into  which  the  mufcular  fibre  is  converted, 
when  long  expofed  in  particular  fituations. 

A great  number  of  extraneous  Tubftances  have  alfo  been 
found  in  peat  mofles,  fometimes  at  ■ eonfiderable  depths;  from 
their  appearance,  declaring,  in  certain  characters,  the  great  an- 
tiquity of  fuch  mofles.  Many -curious  inftances  of  this  kind 
might  be  mentioned  ; one  in  particular  deferves  to  be  noticed. 
In  digging  a mofs  at  Axholm,  dn  Lincolnfhire,  the  body  of  a 
woman  was  found  pretty  irefh,  her  hair  was  unaltered,  her 
nails  were  rounded,  and  her  fkin  was  tanned,  foft  and  pliable ; 
ftie  had  antique  fandals  upon  her  feet,  which  renders  it  proba- 
ble 
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ble  that  fhe  was  of  the  Roman  sera.  Another  curious  inftance 
occurred  in  Shetland ; in  digging  a peat  mofs,  the  body  of  a 
man  was  found  well  preferved,  which,,  it  was  fuppofed,  could 
not  have  been  in  the  mofs  lefs  than  eighty  years.  In  the  Irifh 
modes  the  horns  of  the  moofe  deer  have  been  found  ; in  our 
own,  the  head  and  horns  of  the  urus  occur.  Dr  Walker  has 
in  his  poffeffion  a drawing  of  the  head  and  horns  of  a deer, 
found  in  a peat  mofs,  of  a fpecies  now  no  longer  found  in 
Britain.  Other  fubftanees  occur  in  modes ; thus,  fragments 
of  very  ancient  drefs,  and  many  inftruments  of  human  indus- 
try have,  at  different  times,  been  difcovered. 


Analysis  of  the  Peat  of  Glen-Clot f 
Island  of  ArraNo 

Charadler . 

It  is  of  a blackiih  brown  colour,  pretty  much  intermixed 
with  undecompofed  vegetable  matter,  which  renders  it  rather 
lopfe  in  its  texture. 

Solution* 
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Solution  in  Water . * 

i.  I took  one  thoufand  grains  of  powdered  peat,  boiled  it  re- 
peatedly with  diftilled  water,  until  no  more  could  be  diflolved, 
then  dried,  weighed,  and  found  eight  hundred  grains  re- 
maining. 

The 

* Lord  Dundonald  remarks,  f that  “ the  fulphuric  acid,  when  concentrated, 
a£ts  in  a fimilar  manner  to  that  of  alkaline  fubftances,  in  the  refolution  or  deftruc- 
tion  of  animal  and  vegetable  fubftances,  difengaging  from  them  certain  gaffes,  and 
forming  therewith  certain  faponaceous  and  faline  compounds.  Thefe  folutions  or 
extra&s  are  of  a reddiih-brown  colour,  fimilar  to  that  produced  by  the  action  of 
alkaline  falts  on  oxygenated  peat.  On  the  principles  already  ftated,  the  vitriolic 
acid  may  be  ufed  beneficially  to  decompofe,  and  bring  into  a£tion  the  infoluble 
matter  accumulated  in  foils,  by  the  combination  of  the  phofphoric  and  foreline 
acids,  with  calcareous  matter.”  The  adlion  of  the  fulphuric  acid  upon  vegetable 
fubftances  engaged  my  attention  five  years  ago,  and  in  a paper  read  to  the  Royal 
Medical  Society  of  Edinburgh,  I endeavoured  to  ftiew  (what  has  been  fince  done 
more  fatisfa&orily  by  Vauquelin  and  Fourcroy)  that  acetous  acid  is  formed  ; that 
a portion  of  carbonaceous  matter,  deprived  of  hydrogen,  remains  in  folution,  and 
that  carbon  is  feparated.  It  is  certain  that  alkalies  exert  no  fuch  influence  upon 

vegetable 

*4 1, 
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The  folution  had  a deep  brown  colour,  with  a (lightly  bitter 
tafte  ; tinged  litmus  paper ; and,  by  expofure  to  the  air  for 
fome  time,  part  was  precipitated  in  an  infoluble  date. 

2.  By  palling  the  oxygenated  muriatic  acid  through  this  fo- 
lution, a precipitation  of  a dark-brownifh  matter  immediately 
takes  place,  limilar  to  what  we  obferve  by  palling  this  acid 
through  other  vegetable  infulions. 

i 3.  Cauftic 

vegetable  fub  (lances  ; in  the  prefent  inftance,  they  only  diffolve  a portion  of 
brown  dehydrogenated  matter,  without  caufing  any  alteration  in  the  proportion  of 
the  conftituent  parts.  Their  a£lion  upon  animal  fubflances,  howTever,  is  more 
nearly  allied  : Vauquelin  found,  that  ammonia  was  formed  by  the  a£lion  of  this 
acid  ; and  I have  reafon  for  fufpecling  that  a fimilar  change  is  produced  by  the 
agency  of  potafh  or  foda  upon  the  mufcul  ir  fibre.  A feries  of  experiments,  which 
my  father  was  lately  engaged  in,  at  the  defire  of  the  honourable  Board  of  Truf- 
tees,  led  me  to  make  this  obfervation.  We  found  that  the  mufcular  fibre  of  fi(h, 
formed  a brown-coloured  folution,  by  treating  it  with  the  cauflic  potafh  or  foda  : 
during  the  folution,  a fmall  quantity  of  ammonia  was  formed,  but  in  a far  greater 
proportion,  when  tallow  is  added  and  the  boiling  continued.  During  this  extiica- 
tion  of  ammonia,  a blackifh-coloured  matter  falls  to  the  bottom,  which  is  not  a£l~ 
ed  upon  by  alkalies ; in  fhort,  it  appears  to  be  the  carbonaceous  matter  of  the 
mufcular  fibre.  This  change  appears  to  be  a nearly  complete  decompofition  of 
the  mufcular  fibre,  its  hydrogen  and  azote  forming  the  ammonia,  whiift  the  carbo- 
naceous matter  is  left  behind,  forming  the  infoluble  matter.  Vide  Nicholfon’s 
Journal. 
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3.  Cauftic  ammonia,  or  carbonat  of  potafh,  did  not  caufl 
any  precipitation  in  the  fpace  of  twelve  hours,, 

4.  Pruffian  alkali  did  not  afford  any  traces  of  the  combina- 
tions of  iron,  copper,  or  zinc. 

5.  Lime  water  formed  a copious  brown  - coloured  preci- 
pitate. 

6.  Muriat  of  barytes,  nitrat  offilver,  fulphat  of  iron,  ful- 
phat  of  copper,  caufed  confiderable  precipitations  j but  nitrat 
of  ammonia,  muriat  of  foda,  muriat  of  ammonia,  did  not  pro-  . 
duce  any  change. 

The  folution,  being  evaporated,  left  a blackifh-brown  co«  .. 
loured  refiduum,  which  had  no  peculiar  fmell.  It  prefents  the  _ 
following  characters  :■ — 

a.  Not.  foluble  in  fpirit  of  wine,  except  by  a boiling  » 

heat. 

b.  Difficultly  foluble  in  water,  without  thfc  affiftance  of 

heat. 


c.  Soluble 
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c.  Soluble  in  cauftic  foda,  at  the  common  temperature,  or 
when  heated. 

rl.  Soluble  in  cauftic  ammonia,  in  the  fame  manner. 

I 

7.  A quantity  of  the  refidue  being  put  into  a retort,  con- 
nedted  with  a pneumatic  apparatus,  a gradually-increafing  heat 
was  applied,  when  the  following  appearances  were  obferved. 
At  fir  ft,  water  pafled  over,  quite  colourlefs  ; after  fome  time, 
it  was  tinged  brown ; and  towards  the  end  of  the  operation, 
when  no  more  brown  liquor  came  over,  carbonic  acid,  and 
carbonated  hydrogen,  pafted  in  confiderable  quantity.  No  oil 
or  faline  matter  could  be  detedled,  and  not  the  leaft  traces  of 
ammonia  could  be  perceived.  The  carbonaceous  refidue  was 
of  a blackifh-brown  colour ; infoluble  either  in  hot  or  cold  wa- 
ter, but  eafily  foluble  in  a weak  folution  of  cauftic  foda. 

The  eafe  with  which  this  carbonaceous  matter  is  diffolved  in 
weak  folutions  of  alkali  {hows,  that  it  contains  a confiderable 
portion  of  hydrogen ; (at  leaft  this  is  the  explanation  given  bv 
modern  chemiftry  :)  for  I find  it  impoffible  to  diffolve  any  per- 
ceptible quantity  of  charcoal  with  fuch  folutions. 

8.  The  refidue,  by  burning,  affords  a grey-coloured  afh ; 
which  I examined,  in  order  to  afcertain  the  nature  of  the  fa- 

line 
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line  matters.  It  did  not  afford  fulphat  of  potafh  or  foda,  phof- 
phat  of  lime,  or  phofphat  of  iron  ; only  fulphat  of  magncfa , 
and  oxyd  of  iron. 

To  the  eight  hundred  grains,  which  I found  infoluble  in 
water,  I added  a folution  of  cauftic  foda,  which  acquired  a 
brown  tinge  at  the  common  temperature ; but,  when  heated, 
a very  deep-brown  coloured  folution  was  formed.  After  re- 
» peated  digeftion  with  the  alkali,  I was  able  to  diiTolve  four 
hundred  grains  : the  remainder  was  undecompofed  vegetable 
matter,  which  was  quite  infoluble  in  the  alkali  I ufed. 

I next  added  muriatic  acid  to  this  alkaline  folution  ; the 
diffolved  matter  was  precipitated  of  a brown  colour,  and  did 
not  appear  to  be  altered  by  its  combination  with  the  alkali:  for 
it  was  ftill  foluble  in  cauftic  foda  and  ammonia,  infoluble  in 
water  by  boiling,  but  foluble  in  fpirit  of  wine.  When  burnt, 
a brown-coloured  afh  is  left,  which  afforded  fulphat  of  lime 

and  oxyd  of  iron  ; but  in  no  inftance  did  I find  phofphat  of 

♦ 

iron,  or  phofphat  of  lime. 


Properties 
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Properties  of  the  Acid  contained  in  Peat. 

In  relating  the  characters  of  the  aqueous  folution,  I obier- 
ved  that  it  tinged  litmus  paper  red.  This  {hows  the  pre- 
fence of  an.  acid*. which  I found  to  poffefs  the  following  cha- 
rasters  : — 

i.  It  is  not  cryftallizable,  but  may  be  obtained  by  evapora- 
tion, in  the  form  of  thin  crufts.  ,, 

r • . 

* _ 

i 

1,  Tafte,  {lightly  acid. 

3.  Forms  compounds  with  lime,  barytes,  and  foda ; which 
L have  not  particularly  examined.  The  compound  of  lime 
and  this  acid  is  difficulty  foluble  in  water  ; which  diftinguiffies 
it,  on  the  one  hand,  from  the  Gallic  acid,  as  it  forms  a very  fo^ 
luble  compound  with  lime ; on  the  other,  from  the  oxalic, 
which  forms  an  infoluble  fait  with  lime  *. 

Vol.  II*  S 4,  De- 

* Lord  Dundonald  affirms,  that  peat  contains  the  oxalic  and  phofphoric  acids, 
which,  according  to  his  explanation,  are  of  great  ufe  in  feveral  of  the  operations 
of  nature  : thus,  when  lime  is  added  to  peat,  it  is  imagined  that  an  oxalat  of  lime 
is  formed  ; which,  by  the  addition  of  fulphuric  acid,  is  decompofed,  and  a gypfum 

formed ; 
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4.  Decompofes  the  acetite  and  nitrat  of  lead. 

5.  With  fulphat  of  copper,  a copious  brown-coloured  preci- 
pitate is  formed,  having  a beautiful  green  fupernatant  liquor. 

6.  With  fulphat  of  iro.n,  it  forms  a brown  precipitate,  and 
a nearly  colourlefs  fupernatant  liquor. 

7.  Nitrat  of  copper  changes  the  folution  to  a beautiful  green, 
without  caufing  any  precipitation.  In  this  it  alfo  differs  from 
the  oxalic  acid,  which  caufes  a copious  precipitation. 

8.  Muriat  and  nitrat  of  barytes  are  decompofed  by  it. 

9.  With  a folution  of  fulphat  of  indigo,  it  forms  a beautiful 
green  colour : in  this  it  alfo  differs  from  the  oxalic  acid,  which 
does  not  produce  any  change  of  colour. 

This 


formed  ; while  the  oxalic  acid  enters  into  new  combinations,  ufeful  in  promoting  the 
growth  of  plants.  We  have  already  fhown,  however,  that  this  acid  of  peat  is  very 
different  from  the  oxalic ; but,  allowing  it  to  be  the  fame,  it  is  contrary  to  well 
known  chemical  affinity,  to  fuppofe,  that  the  fulphuric  acid  can  decompofe  the  oxa- 
lat  of  lime.  In  the  experiments  I have  made,  none  of  the  combinations  of  phof- 
phoric  acid  appeared. 
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This  acid  appears  to  be  the  fame  with  the  fuberique  acid, 
lately  difcovered  by  Buillion  La  Grange,  and  which  he  ima- 
gines to  be  a compound  of  carbon,  hydrogen  and  oxygen. 


Diflillation  of  Peat . 

A quantity  of  this  peat  was  carefully  diftilled,  when  a deep 
yellowifh-brown  coloured  liquor  was  obtained  : it  had  a ftrong 
empyreumatic  fmell,  and,  by  expofure  to  the  air,  it  acquired 
a confiderable  confidence.  I did  not  examine  particularly  this 
liquor : I only  found  that,  by  the  addition  of  quicklime,  much 
ammonia  was  feparated.  Giroud,  in  the  firft  volume  of  the 
Journal  des  Mines,  mentions  pretty  fully  the  properties  of  this 
liquor.  He  finds  that  it  is  an  ammoniacal  foap  ; which,  from 
the  many  experiments  he  made*  he  thinks,,  may  become  of  con- 
fiderable ufe : thus,  the  ammoniacal  foap,  being  decompofed 
by  fea  fait,  would  form  a cheap  muriat  of  ammoniac,  and  the 
oily  matter,  by  proper  management,  may  anfwer  for  fome 
purpofes  in  the  arts. 


S 2 


Car* 


*4° 


<5N  PEAT. 


Carbonization  of  Peat . 

The  late  improvements  in  agriculture  have  pointed  out  a 
method  of  converting  much  of  the  peat,  which  is  fo  abundantly 
fpread  over  the  Highlands,  into  a good  and  produ&ive  foil : 
yet  hill  there  is  a great  deal  of  it  loft,  not  only  in  thefe  opera- 
tions, but  alfo  from  its  being  fituated  where  the  labours  of  the 
farmer  would  be  employed  with  little  advantage.  From  thefe 
circumftances,  it  is  certainly  deferving  of  attention,  to  endea- 
vour to  difcover  fome  means  of  employing  this  wafte  vegeta- 
ble matter ; and  thus  to  raife  new  fources  of  induffry  in  parts 
of  the  country  where  there  are  now  only  extenfive  and  dreary 
wades,  without  an  inhabitant.  As  the  want  of  common  coal 
and  charcoal,  in  mod  parts  of  the  Highlands,  appears  to  have 
been  the  caufe  why  many  promifing  mineral  appearances  have 
been  abandoned ; I think  that  it  is  not  improbable  that  char- 
coal, from  peat,  may,  if  carefully  prepared,  be  ufed  with  com- 
mon charcoal,  or  even  by  itfelf,  in  the  working  of  ores.  This 
is  not  an  opinion  founded  upon  mere  fpeculation,  for  it  has 
been  actually  put  in  practice  in  different  parts  of  Europe  : thus 
Baron  Dietrich  informs  us  that  it  is  ufed  in  the  Hartz  for  the 
fmelting  of  iron  ores.  As  the  fuecefsful  profecution  of  this 
practice  would  be  of  much  confequence  to  the  Highlands  of 

Scotland, 
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Scotland,  I think  it  of  importance  to  (late  fhortly  the  different 
methods  that  have  been  followed  to  obtain  a good  charcoal 
from  peat. 

Two  methods  have  been  followed  in  thefe  trials  : the  one* 
by  expofing  the  peat  to  a fmothering  heat,  as  is  pradtifed  in 
the  making  of  charcoal  from  wood ; the  other,  by  expofing  it 
to  heat  in  clofe  veffels  or  furnaces,  and  thus  fubjedting  it  to  a 
kind  of  diflillation. 

So  long  ago  as  1631,  Lamberville  f feems  to  have  ufed  the 
fir  ft  procefs ; but  his  attempts  were  not  ultimately  fuccefsful,. 

as  his  charcoal  was  too  friable ; confequently,  of  no  ufe  in  the 

* 

forge,  and  other  fimilar  operations.  In  the  Hartz,  Dietrich  ob- 
ferved  that  they  carbonifed  the  peat  in  large  cylindrical  iron  vef- 
fels : but  this  was  found  to  be  too  expenfive  ; befides,  the  volatile 
matter,  feparated  from  the  peat,  was  faid  greatly  to  injure  the 
veffels.  At  Villeroi,  in  France,  peat  was  carbonifed  by  burn- 
ing it  in  a furnace  not  unlike  the  common  lime-kilns  of  this 
country : this  method,  like  the  other,  was  alfo  found  to  be  un- 
profitable. Thefe  different  methods,  as  Ribacourt  f remarks,  are 
very  objedtionable  j as  they  do  not  allow  the  watery,  oily,  volatile 

and 
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and  faline  matters  of  the  peat  to  feparate,  without,  at  the  fame 
time,  confuming  a portion  of  the  carbonaceous  matter,  which 
caufes  a great  diminution  of  the  peat : befides  this  inconve- 
nience, the  peat  is  always  irregularly  burnt  j one  portion  be- 
ing in  the  flate  of  charcoal,  the  other,  with  a confiderable  por- 
tion of  the  watery  and  other  matters,  not  feparated. 

The  fecond  procefs,  which  is  the  fubjedling  the  peat  to  a 
kind  of  diftillation,  feems  from  all  the  trials  which  have  been 
made  to  be  the  moll  promifing.  Pfeiffer,  in  a work  entitled, 
Hifloire  de  Charbon  de  terre  et  de  la  tourbe,  &c.  publifhed  in 
1777,  defcribes  a furnace,  in  which  he  diflilled  peat,  and  ob- 
tained a folid  charcoal.  Thorin,  in  1791,  obtained  a recom- 
pence  from  the  French  government  for  a method  of  carboniz- 
ing peat  in  an  improved  iron  furnace,  by  which  he  obtained  a 
firm  and  ufeful  charcoal.  This  method,  however,  was  foon 
found  to  be  unprofitable,  on  account  of  the  great  wafte  of  the 
iron  veffels  by  the  fire,  and  the  a&ion  of  the  volatile  matters  of 
the  peat  on  them.  More  lately,  Blavier  f has  publifhed  an  ac- 
count of  a furnace,  which  is  conftru&ed  of  flone,  and  at  little 
expence,  and  is  faid  to  anfwer  excellently  for  the  carboniza- 
tion of  peat ; and,  befides,  it  has  this  advantage,  that  all  the 

volatile, 
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volatile,  oily,  and  alkaline,  matters  are  eafily  collected.  I at 
one  time  intended  to  give  drawings  of  this  furnace,  but  I am 
confident  that  the  importance  of  this  fubje<5t  will  lead  the  au- 
thors for  the  prize  queftion,  to  make  this  the  object  of  experi- 
mental enquiry.  From  this  fhort  account  which  I have  given 
we  have  reafon  to  fuppofe,  that  by  the  adoption  of  a furnace 
fomewhat  fimilar  to  that  of  Blavier,  peat,  at  little  expence, 
may  be  carbonized  with  advantage  in  the  moll  remote  corner 
of  the  Highlands. 

Before  leaving  this  fubjedl,  I will  fhortly  mention  the  vari- 
ous trials  that  have  been  made  with  charcoal  of  peat,  with  a 
view  of  determining  the  difference  between  it  and  that  ob- 
tained from  wood.  Sage*  found  that  the  charcoal  of  peat 
gave  a flronger  and  longer  continued  heat  than  the  charcoal 
of  wood  ; and,  further,  that  the  charcoal  of  wood  gives  only 
a third  of  the  heat  of  that  of  peat.  Two  furnaces  of  equal 
fize,  and  in  every  other  refpedt  alike,  were  employed  to  melt  a 
quantity  of  filver,  when  it  was  found  that  it  required  a greater 
quantity  of  charcoal  of  wood  than  that  of  peat  to  bring  it  into 
fufion.  An  experiment  was  alfo  made  in  the  great  way  at  Pa- 
ris to  afcertain  the  utility  of  peat  charcoal  in  the  boiling  of  li- 
quids, 
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quids,  when  it  was  here  alfo  found  to  have  great  advantages 
over  that  of  wood,  f 

In  metallurgic  operations  peat  has  been  by  fome  confidered 
as  very  pernicious,  ^ddle  others  find  it  not  lefs  ufeful  than  char- 
coal from  wood.  Dr  Lind,  in  the  Edinburgh  Phyfical  Effays, 
remarks,  “ that  there  exifts  in  peat  an  inflammable  fubftance, 
44  which  produces  upon  metals  the  fame  effedl  as  fulphur,  rent- 
“ dering  them,  brittle.  Another  inconvenience  which  I have 
44  had  the  misfortune  to  experience  is  this,  that  a flrong  heat 
“ converts  the  charcoal  of  peat  into  a glaffy  fubftance,  which 
“ colledls  along  the  fides  of  the  furnace,  obftrudls  it,  flops  up 
44  the  paffage  by  which  the  melted  metal  fhould  run,  and  hin- 
u ders  it  from  collecting  in  the  lower  part  of  the  furnace.” 
This  obfervation,  which  feems  very  unfavourable  for  the  em- 
ployment of  the  charcoal  of  peat  in  the  fiiielting  of  ores,  pro-* 
bably  deferves  little  credit  ; or  if  it  be  true,  it  only  fhews  us 
that  it  is  neceffary  that  the  nature  of  the  peat  fhould  be 
known  before  it  is  employed,  for,  by  its  admixture  with  vari- 
ous extraneous  matters,  it  may  poflibly  become  pernicious. 
That  it  is  innoxious  and  ufeful,  Dietrich  has  proved  ; and  even 
Lamberville,  in  1626,  allures  us  that  it  was  fuccefsfully  ufed  in 

the 


J Journal  des  Mines,  vol.  i> 


ON  PEAT. 


the  working  of  iron.  More  lately,  experiments  were  made  at 
Paris,  when  even  the  temper  of  fteel  was  not  in  the  leaft  hurt 
by  it.  * 


Soap  from  Peat, 

I endeavoured  in  various  ways  to  make  a Toap  from  peat, 
but  always  found  that  it  gave  a brown  colour  to  the  cloth. 
See  Nicholfon  s Journal , Vol.  Ill \ 


Theort  of  the  Formation  of  Peat, 

The  frequent  occurrence  of  peat  in  many  countries  has  na- 
turally attracted  the  attention  of  philofophers,  who  have  endea- 
voured to  difcover  the  mode  of  its  formation.  One  clafs  of 
obfervers  have  contented  themfelves  by  endeavouring  to  {how 
that  it  is  of  vegetable  origin,  and  have  only  differed  as  to  the 
probability  of  wood,  or  mofs  alone,  or  jointly,  having  form- 
ed it  j others  again,  having  admitted  its  vegetable  origin, 
differ  only  in  the  explanation  of  the  means  which  nature  ufes 
Vol.  II.  T in 
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in  the  prefer vation  of  the  vegetable  remains.  Laflly,  it  has 
been  conjeclured,  that  it  is  a live  vegetable.  Jut  generis  ; and  an 
elegant  poet  having  admitted  its  vegetable  origin,  has  fuppofed 
fome  changes  it  undergoes  by  elutriation,  &c. 

There  can  be  no  queflion  of  the  vegetable  origin  of  this 
fub fiance  : any  other  opinion  is  but  vain  and  frivolous  : and, 
it  is  alfo  inconliflent  with  fa#,  to  affert,  that  either  wood  or 
mofs  fingly  are  the  only  fubflances  that  form  peat ; for  we 
know  that  in  moft  cafes  they  both  contribute  to  its  formation. 
In  confidering  the  peculiar  flate  of  prefervation  of  the  vegeta- 
ble matter  in  peat,  it  is  very  generally  believed  that  fallen 
wood,  when  it  begins  to  putrify,  produces  an  extra#  of  the 
nature  of  tan,  which  preferves  the  mofs  that  grows  up  among 
the  trees,  and  converts  it  into  peat.  This  opinion  is  founded 
upon  the  known  a#ion  of  aflringent  fubflances  in  preferving 
animal  fubflances  from  decay;  it  will  therefore  be  neeeffary  to 
examine  this  procels,  to  difeover  if  it  will  help  us  to  explain 
the  phenomena  of  peat.  It  is  but  lately  that  we  have  had  any 
probable  explanation  of  the  tanning  procefs  ; and  we  are  in- 
debted to  an  excellent  chemifl,  Seguin,  for  fome  interefling 
experiments  and  obfervations  upon  this  fubje#.  * He  informs 

us, 
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us,  that  oak  bark,  &c.  contains  two  fubftances,  the  tanning 
principle,  which  has  a great  affinity  for  gluten,  and  the  gallic 
acid,  which  has  a powerful  attraction  for  oxygen.  When  a 
folution  of  bark  is  applied  to  (kins,  he  fuppofes  that  the  gallic 
acid  ab (tracts  oxygen  from  the  mufcular  fibre  and  reduces  it  to 
the  (late  of  gluten,  when  it  immediately  combines  with  the  tan- 
ning principle,  forming  a compound,  which  is  the  caufe  of  the 
indeftructibility  of  leather.  We  have  already  (hewn  that  peat 
does  not  contain  the  gallic  acid ; but,  allowing  that  it  does,  it 
is  impoffible  to  conceive  fuch  an  action  to  take  place  with  re- 
gard to  vegetable  matters,  particularly  in  peat,  which  I have 
found  from  experiment  to  contain  no  tanning  principle.  It 
will  therefore  be  neceflary  to  inveftigate  the  influence  of  vege- 
table acids,  &c.  upon  vegetable  matters,  before  any  probable 
opinion  of  this  kind  can  be  formed. 

. ) 

The  Angularity  of  the  appearance  which  peat  prefents,  has 
led  Dr  Anderfon  to  conclude,  that  it  is  a live  vegetable , fui  ge- 
neris. This  he  imagines  to  be  very  fatisfadlorily  proved,  from 
the  fuppofed  impoffibility  of  decaying  vegetables  pofleffing 
properties  fimilar  to  peat.  He  remarks,  “ That  in  vegetables, 
“ which  have  once  fallen  into  a (late  of  putrefcency,  their  in- 
“ flammability  decreafes  in  proportion  as  that  putrefcency 
“ augments ; and  that  their  chemical  qualities  lirffer  an  alter- 
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“ tion  proportioned  to  the  fame  circmnflance.  But  by  the 
“ hypothecs  of  every  perfon  who  fuppofes  that  fphagnum  is 
“ the  original  conftituent  matter  of  mofs,  it  is  always  under- 
**  flood  that  the  foggy  peat,  by  their  hypothecs,  is  the  fphag- 
“ num  flill  fo  little  decayed,  as  not  yet  to  have  become  per- 
“ fe<5l  mofs ; and,  that  in  procefs  of  time,  it  gradually  be- 
“ comes  more  and  more  perfect  mofs,  as  it  gradually  becomes 
“ more  thoroughly  putrid,  till  at  laft,  it  lofes  even  the  appear- 
ance  of  fphagnum,  and  becomes  hard,  and  perfect  peat ; 
“ that  is  to  fay,  in  other  words,  as  it  becomes  more  putrid,  it 
becomes  more  inflammable,  which  is  diredlly  the  reverfe  of 

w the  well  known  progrefs  of  nature  in  every  other  cafe.”  It 

* 

is  upon  this  and  forne  fimilar  arguments,  that  the  Doflor  re- 
jects the  opinion  of  mofs  being  a colleflion  of  decaying  vege- 
table matters.  But  to  thefe  we  may  fhortly  anfwer,  that  de- 
caying vegetables  only  lofe  their  power  of  burning,  with  the 
deftrueftion  of  their  carbonaceous  matter  ; but  this  we  know 
requires  a very  long  feries  of  years,  and  when  the  vegetable 
matters  are  in  a moift  fituation,  as  is  the  cafe  with  peat,  fucK 
a decompofition  may  be  prevented,  for  hundreds  of  years. 

The  laft  theoretical  opinion  with  regard  to  peat,  which  I 
fhall  mention,  is  contained  in  a note  of  Dr  Darwin’s  beautiful 
poem,  the  Botanic  Garden.  He  there  gives  us  a truly  ftrange 
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account  of  the  changes  which  peat  mofs  undergoes  by  cl ut na- 
tion, fermentation,  and  the  confequent  heat.  As  this  is  little 
elfe  than  a dream , it  might  be  paiFed  over  ; but  it  is  detailed  in 
the  form  of  matter  of  fait,  and  therefore  requires  to  be  no- 
ticed. He  remarks,  “ That  moraiTes,  in  great  length  of  time, 
undergo  a variety  of  changes  ; fil'd  by  elutriation,  and  after- 
wards by  fermentation,  and  the  confequent  heat.  By  water 
perpetually  oozing  through  them,  the  mod  foluble  parts  are 
walked  away,  as  the  edential  fialts  ; thefe,  together  with  the 
falts  from  animal  recrements,  are  carried  down  the  rivers  into 
the  fea,  where  all  of  them  feem  to  decompofe  each  other,  ex- 
cept the  marine  fait.  Hence  the  afhes  of  peat  contain  no  alka- 
li ;*and  are  not  ufed  in  the  countries  where  peat  is  ufed  as  the 
fuel  of  the  lower  orders,  for  the  purpofe  of  wadiing  linen. 
The  fecond  thing  which  is  always  feen  oozing  from  morades, 
is  iron  in  folution,  which  produces  chalybeate  fprings,  from 
whence  depofitions  of  ochre  and  variety  of  iron  ores.  The 
third  elutriation  feems  to  confid  of  vegetable  acid,  which,  by 
means  unknown,,  is  converted  into  all  the  other  acids,  id. 
Into  marine  and  nitrous  acids ; 2d,  into  vitriolic  acid,  which 
is  found  in  fome  morades  fo  plentifully,  as  to  preferve  the  bo- 
dies of  animals  from  putrefaction,  which  have  been  buried  in 
them ; and  this  acid,  carried  away  by  rains  and  dews,  and 
meeting  with  calcareous  earth,  produces  gypfum  or  alabader, 

with 
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with  clay  it  produces  alum,  and,  deprived  of  its  vital  air,  pro- 
duces fulphur.  3d,  Fluor  acid,  which  being  waflied  away,  and 
meeting  with  calcareous  earth,  produces  fluor  or  cubic  fpar. 
4th,  The  filiceous  acid,  which  feems  to  have  been  diffeminated 
in  great  quantity,  either  by  folution  in  water,  or  by  folution 
in  air,  and  appears  to  have  produced  the  fand  in  the  fea,  u- 
niting  with  calcareous  earth  previoufly  diffolved  in  that  ele- 
ment, from  which  have  been  afterwards  formed  fome  of  the 
gritftone  rocks,  by  means  of  a filiceous  or  calcareous  cement. 
By  its  union  with  calcareous  earth  in  the  morafs,  other  flrata 
of  filiceous  fand  have  been  produced ; and  by  the  mixture  of 
this  earth  with  clay  and  lime  arofe  the  beds  of  marl.”  After 
this  follow  fome  whimfical  notions  about  the  formation  of 
coal,  which  are  conne<5ted  with  fome  fuppofed  changes  pro- 
duced by  fermentation  and  heat.  We  fhall  now,  in  as  few 
words  as  poffible,  examine  the  truth  of  the  fuppofed  change 
by  elutriation,  which  is  all  that  interefls  us  at  prefent.  As  to 
the  firft  pofition,  that  the  falts  are  carried  to  the  fea  and  de- 
compofe  each  other,  we  have  no  manner  of  probability,  far 
lefs  proof.  The  third  ftage  of  elutriation,  where  a vegetable 
acid  makes  its  appearance,  fhould  have  been  confirmed  by  ex- 
periment ; its  fuppofed  converfion  into  marine  and  nitrous 
acids  is  perfectly  chimerical.  I have  not  found  fulphuric  acid 
in  73eat,  nor  does  Dr  Darwin  inform  us  that  he  had  detetfled 
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it ; therefore  any  reafoning  founded  on  its  a<5tion  mud  be 
ideal.  * The  exidence  of  the  fluor  acid  in  morafles,  and  the 
fpeculations  about  the  filiceous  acid,  arc  all  conjectures  as  odd 

and  improbable  as  could  be  contrived. 

» • * ■% 

N 

Having  now  mentioned  the  principal  opinions  with  regard 
to  the  formation  of  peat ; and  having  dated  fuch  objections  as 
occurred  to  me ; I will  now  endeavour  to  afcertain,  upon  che- 
mical principles,  the  peculiar  date  of  the  vegetable  matter 
when  in  the  form  of  peat.  In  viewing  the  various  pheno- 
mena of  decaying  vegetables,  two  didinCt  dages  may  be  ob- 

ferved — 

* “ The  common  vitriolic  acid,  I believe,  has  never  been  found  in  nature,, 
free  from  all  combination,  though  it  may  unite  with  fome  bodies  beyond  the 
point  of  faturation.  It  is  true,  Mr  Baltaffari  fays,  he  found  fome  dry  concen. 

trated  vitriolic  acid  adhering  to  felenite,  in  a grotto  in  Monte  Zaccolina,  near 

% 

Sienna ; but  this  has  been  fully  difproved  by  the  fubfequent  obfervations  of  Mr, 
Murray,  in  the  7th  volume  of  the  Memoirs  of  Stockholm,  and  of  Mr  Dolomieu, 
in  his  Notes  upon  Bergmann  de  Prod.,  Volcan.  page  88.”  Kirwan's  Mineralogy , 
Vol»  //•  p»  2. 

More  lately,  however,  in  the  eighth  volume  of  the  Bibliotheque  Britan- 
nique,.  we  are  informed,  that,  upon  examining  a water  from  Savoy,  it  was 
found  to  contain  a considerable  quantity  of  uncombined  fulphuric  acid. 
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ferved — the  acetous  and  putrefa&ive  fermentations.  Thefe 
procefTes  are  much  modified  by  circumflances ; depending  up- 
on the  degree  of  heat,  moiflure,  the  prefence  of  air,  and  the 
greater  or  longer  continuance  of  the  atflion  of  thefe  agents. 
The  putrefa<5live  fermentation  is  the  one  which  here  claims 
our  chief  notice ; for,  attention  to  the  appearances  it  prefents 
will  enable  us  to  judge  better  of  the  ftate  of  vegetable  matter 
in  peat. 


In  the  putrefadlive  procefs,  if  the  heat  be  confiderable,  the 
definition  of  the  vegetable  matter  is  foon  accomphfhed : the 
whole  is  diflipated  in  the  form  of  carbonic  acid,  carbonated 
hydrogen,  and  fometimes  ammonia ; a fmall  portion  of  char- 
coal and  allies  being  left  behind  *.  A more  moderate  degree 

of 

* It  is  plain,  that,  in  general,  wherever  caibonic  acid  and  carbonated  hydrogen 
gaffes  are  formed,  both  earthy  and  faline  matters  will  be  left  behind ; for  carbon, 
which  enters  into  the  compofition  of  thefe  gaffes,  contains  neither  earthy  nor  faline 
matters.  This  being  admitted,  we  can  account  for  the  prefence  of  faline  matters 
in  plants,  without  any  great  ftretch  of  hypothefis.  It  has  been  difcovered  by  Lam- 
padius,  profeffor  of  chemiftry  at  Friburg,  that  charcoal  decompofes  water  at  the 
common  temperature  j and  as  all  foils  contain  carbonaceous  matter,  it  is  phin,  that, 
during  the  formation  of  thefe  gaffes  by  the  adlion  of  the  fun’s  rays,  a quantity  ©f 
faline  matter  will  be  left  in  the  foil  for  the  ufe  of  vegetables. 
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of  licat,  with  moiflure,  allows  the  matters  to  decompofe  more 
(lowly,  and  to  prefent  the  vegetable  matter  in  feveral  other  in- 
termediate flages,  fuch  as  we  obferve  with  regard  to  peat  when 
more  or  lefs  decompofed.  A very  great  proportion  of  moiflure 
has  a powerful  influence  in  retarding  this  procefs : thus,  the 
trees,  which  are  found  at  the  bottom  of  mofTes,  are  frefher  than 
thofe  at  the  top,  owing  to  the  bottom  containing  a greater 
quantity  of  water ; and  the  flakes,  lately  taken  out  of  the 
Thames,  are  another  remarkable  inflance  of  this. 

From  thefe  circumflances,  it  is  plain,  that  peat  is  a vegeta- 
ble fubflance,  which  has  undergone  in  part,  and  is  (till  under- 
going, the  changes  which  have  been  juft  mentioned ; and  ma- 
ny fa<5ls  lead  me  to  conclude,  that  the  common  peat,  or  quick 
mofs,  is  the  vegetable  matter,  deprived  of  a considerable  por- 
tion of  its  hydrogen.  Not  only  the  circumflances  attending 
the  fituation  and  appearance  of  peat,  but  alfo  other  fafls,  ren- 
der this  opinion  probable. 

1.  Sulphuric  acid  being  added  flowly  to  oils,  and  triturated, 
they  gradually  become  brown,  when  the  oil  is  rendered  folu- 
ble  in  water  and  fpirit  of  wine  ; but,  if  the  acid  be  added  in 
too  great  quantity,  a black  infoluble  matter  is  formed. 
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2.  If  oleum  animale  be  expofed  to  the  adtion  of  oxygenou3 
gafs,  water  is  formed,  and  carbon  precipitated. 

In  this  laft  experiment,  we  perceive,  that  the  reparation  of 
hydrogen  caufes  the  precipitation  of  carbon ; and,  in  the 
experiment  with  the  fulphuric  acid,  we  obferve,  that,  in 
proportion  as  the  hydrogen  is  diftipated,  the  carbonaceous 
balls  becomes  more  or  lefs  foluble  in  water ; and  when 
the  whole  of  the  hydrogen  difappears,  a true  carbon  is  left 
behind.  In  the  fame  manner,  with  regard  to  peat,  the 
woody,  or  other  vegetable  matters,  are  llowly  deprived  of 
a portion  of  their  hydrogen,  become  brown,  and  fomewhat  fo- 
luble in  water  and  fpirit  of  wine  ; thus  forming  a kind  of  bitu- 
minous matter  *.  By  a further  decompolition,  more  hydro- 
gen is  feparated,  when  the  vegetable  matter  becomes  infoluble 
in  water,  but  Hill  foluble  in  alkali ; laftly,  nearly  the  whole 
of  the  hydrogen  is  feparated,  when  a black  fubftance  is  left, 
what  is  called  Peat  Earth.  This  laft,  by  expofure  to  the  air, 
combines  with  a portion  of  oxygen,  forming  fuberique  acid ; 
and  appears  to  be  what  Lord  Dundonald  calls  Oxygenated 
Peat. 

If 


* Vide  Mr  Hatchett’s  excellent  paper  on  Bituminous  Subftances,  inferted  in 
the  4th  volume  of  the  Linnaean  Tranfa&ions. 
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If  this  explanation  be  thought  to  have  probability  in  its  fa- 
vour, we  may  explain  fome  other  faCls  in  a pretty  fatisfa&ory 
manner.  Thus  the  great  Captain  Cook  remarks,  that  the  coafl 
of  Tierra  del  Fuego  is  covered  with  peat-mofs,  and  the  water 
which  runs  from  it  has  a brown  turbid  appearance.  At  one 
time,  he  was  obliged  to  water  upon  this  dreary  fpot,  and  could 
obtain  no  other  water  but  that  from  the  peat  mofs,  which 
made  him  very  fufpicious  of  its  good  qualities,  fo  that  at  firfl 
it  was  but  fparingly  ufed.  Having  foon  got  into  the  warmer 
regions  of  the  Pacific  Ocean,  he  found  that  this  water  depofited 
a fmall  Pediment,  became  pellucid,  and  was  the  mold  whole- 
fome  and  freed  from  putrefaction  of  any  he  had  on  board. 
It  is  probable  that  the  infufion  of  peat  aCted,  in  this  cafe,  in 
a fimilar  manner  with  charcoal,  (from  which  it  differs  but  lit- 
tle,) by  abdraCting  the  putrefcent  matter.  Another  curious 
faCt  is  mentioned  by  Dr.  Plott — that  intermittent  fevers  never 
occur  in  the  neighbourhood  of  peat-moffes.  This  appears  to 
be  owing  either  to  the  flower  decompofition  of  the  organifed 
matter  in  peat-moffes  than  in  fens,  by  which  a fmaller  portion 
of  noxious  gafs  is  formed ; or  to  the  abforption  of  thefe  gaffes 

by  the  peat  matter  approaching  to  the  date  of  charcoal.  This 
laft  explanation  is  rendered  the  more  probable  from  a well- 
known  faCl,  that  in  church-yards,  where  a great  number  of 
dead  bodies  are  buried,  no  bad  fmell  is  to  be  perceived ; evi- 
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dently  owing  to  die  abforption  of  the  noxious  gaffes,  by  the 
arbonaceous  matter  of  the  foil. 

Improvement  of  Moss  Land, 

The  method  of  improving  peat  mofs,  by  means  of  calcareous 
earth,  is  certainly  one  of  the  moll  ufeful  difeoveries  of  the  prefent 
day,  and  will,  no  doubt,  form  an  important  era  in  the  annals  of 
agriculture.  Not  longfince,peat  lands  were  only  conlidered  as  ufe- 
ful on  account  of  the  fuel  which  they  afforded.  The  cafe  is  now 
widely  altered:  the  mofs  grounds  are  eagerly  fought  after:  and,  in 
the  weft  of  Scotland,  this  method  of  improvement  is  carried  on 
with  great  fpirit,  and  is  repaying  the  judicious  manager  very  am- 
ply. To  give  a detailed  account  of  the  methods  which  are  follow- 
ed, (and  that  is  the  only  one  that  can  properly  be  given,)  would 
require  a volume  ; and,  after  all,  would  be  little  more  than  a 
repetition  of  what  is  already  known.  I fhall  therefore  content 
myfelf  with  endeavouring  to  apply  the  preceding  experiments, 
to  explain  the  mode  of  atftion  of  the  calcareous  earth. 

We  have  already  obferved  that  peat  contains  the  fuberique 
acid,  or  one  nearly  allied  to  it,  which  appears  to  be  formed  in 

greater  quantity  the  longer  the  peat  is  expofed  to  the  a<5tion  of 

the 
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the  air  ; thus  aflifting  in  retarding  the  decompofition  of  the 
peat,  of  courfe  preventing  its  being  ufeful  in  vegetation. 
Marie,  flaells  and  limeftone  are  ufeful,  in  a triple  capacity : 
in  the  firft  place,  by  removing  the  acid,  the  vegetable  matter 
is  allowed  to  decompofe  more  rapidly  ; fecondly,  the  combi- 
nation of  this  acid  with  the  lime,  forms  a compound,  which 
may  aflilt  in  vegetation ; and,  laftly,  this  acid  having  a 
ftronger  attraction  for  lime  than  the  carbonic,  will  difengage 
it  in  conliderable  quantity,  when  it  will  aflift  vegetation. 

I fhall  conclude,  with  remarking,  that  there  is  a confiderable 
prejudice  in  favour  of  quicklime : if  the  explanation  now  gi- 
ven have  any  pla^ufibility,  it  is  plain  that  carbonat  will  anfwer 
as  well,  if  not  better,  in  the  improvement  of  mofs  lands. 
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CHAP.  XXV. 


Journey  from  Bernera , by  Fort-Augufus , Garvimore , Dalwhyn - 
Dalnacardocb , in  Athol , Bunkeldy  and  Perth , /o 

the  Frith  of  Forth . 


Having  vifited  all  the  iflands  that  lie  immediately  along 
the  weft  coaft  of  Scotland,  from  the  Craig  of  Ailfa  to  the 
ifland  of  Skye ; we  agreed  to  defer,  till  another  feafon,  our  ex- 
pedition to  the  chain  of  iflands  that  lie  farther  to  the  weftward. 
We  therefore  left  Armidale,  in  the  ifland  of  Skye,  and  failed 
up  the  found  to  Elean-reach,  which  is  fttuated  upon  the  main- 
land of  Scotland.  Here  we  landed,  after  a pleafant  paflage  of 
three  hours.  The  fcenery,  upon  both  fides  of  the  found,  was 
grand,  and  particularly  about  Loch-Houron.  Though  the 
mountains  are  peculiarly  rugged  and  fterile,  yet  this  rugged- 
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nefs  was  foftened  in  the  diftance ; and  the  airy  tints  of  their 
fummits,  with  the  deep  fhadows  on  their  bafe,  marking  ftrong- 
ly  their  vallies  and  furrowed  fides,  formed  a beautiful  moun- 
tain fcene.  As  we  paffed  the  mouth  of  Loch-Houron,  the  day 
was  ferene ; and  the  placid  waters  beautifully  reflected  the 
mountain  fkreens,  which  fucceflively  burft  forth,  and  retired 
as  we  failed  along.  The  houfe  of  Mr  Macleod  is  a fheltered 
retreat,  almoft  hid  among  trees  : . it  lies  on  the  fea-fhore,  on 
the  lide  of  a grand  amphitheatre  of  rocks,  which  opens  to  the 
found  of  Skye.  As  our  flay  here  was  very  fhort,  I can  fay 
little  with  regard  to  its  mineralogy  ; yet,  from  what  I faw,  I 
have  little  doubt  that,  upon  attentive  examination,  many  inte* 
retting  appearances  might  be  difcovered.  The  rocks  are  en- 
tirely of  primitive  formation,  and  are  compofed  of  micaceous 
fhiftus,  gneifs  and  hornblende-rock,  and  are  traverfed  by  great 
veins  of  granite.  In  feveral  places,  I obferved  great  mattes  of 
lapis  ollaris,  which  contained  beautiful  fpecimens  of  green  ac- 
tynolite,  and  green  hornblende.  We  remained  all  night  at  this 
place,  and  in  the  morning  fet  out  on  our  journey  homewards. 
We  walked  along  the  fhore  for  about  2 miles  to  Bernera,  where 
there  are  the  remains  of  barracks  that  were  built  in  this  fequef- 
tered  fpot  after  the  troubles  in  1745*  The  rocks  in  this  direc- 
tion are  ftill  of  the  fame  nature  with  thofe  at  Elean-reach,  but 
principally  of  gneifs.  From  this  we  entered  into  Glen-elg* 

which 
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which  is  an  extenfive  valley  bounded  on  both  Tides  by  great 
mountains.  The  lower  part  is  cultivated,  and  vegetation  is 
even  obferved  covering  the  tops  of  the  hills.  The  prevailing 
rock  is  micaceous  fhiftus,  but  gneifs  is  fometimes  to  be  ob- 
ferved in  the  higher  parts ; and  both  kinds  of  ftrata  are  tra- 
verfed  by  granite  veins.  In  our  walk  towards  the  upper  part 
of  the  glen,  I picked  up  feveral  fpecimens  of  tremolit,  which 
adhered  to  maffes  of  quartz,  and  Teemed  to  be  derived  from 
the  ftrata  or  veins  in  the  neighbouring  mountains.  Having 
reached  nearly  to  the  upper  part  of  this  glen,  we  afeended, 
by  a broken  military  road,  to  the  top  of  a hill,  which  feems  to 
be  principally  compofed  of  ftenite.  From  this  elevated  point, 
we  had  a grand  view  of  mountain  feenery ; vallies  beautifully 
retiring,  in  mifty  colours,  among  fkreens  of  mountains,  light- 
ened with  catching  gleams  : below  us,  appeared  a pretty  exten- 
five loch,  apparently  furrounded  by  lofty  mountains.  We 
now  defeended  to  the  fide  of  the  loch,  by  many  windings 
down  a very  rugged  and  fteep  road,  when  we  obferved  that  the 
loch  communicated  with  the  Tea,  and  its  fides  were  adorned 
with  gentlemen’s  feats.  Although  the  feene  was  ftill  beautiful, 
yet  our  ideas  altered  ftrangely,  when,  inftead  of  the  calm  and 
cultivated  retreat  on  the  banks  of  an  inland  lake,  we  found  an 
oozy  bank,  covered  with  flime  and  fea-weed,  left  by  the  retiring 
^ide.  The  fame  fienite  rock  continues  to  the  fide  of  the  loch  ; 

and 
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and  from  this  to  Ratachan  Inn,  which  is  fituated  at  the  up- 
per part  of  the  loch,  the  country  is  low,  prefenting  ftrata  of 
micaceous  Ihiftus. 

As  we  were  obliged  to  remain  here  the  reft  of  the  day,  we 
examined  (lightly  the  hills  in  the  vicinity.  They  rife  to  a 
a great  height,  are  bare  and  rugged  toward  their  fummits,  and, 
fo  far  as  my  examination  went,  appeared  to  be  compofed  of  mi- 
caceous Ihiftus,  which  fometimes  paffes  into  gneifs,  and  is  tra- 
verfed  by  veins  of  granite. 

We  left  the  inn  next  morning  before  fun-rife,  as  we  had  to 
perform  a long  and  dreary  journey  of  nearly  forty  miles  be- 
fore the  evening.  Immediately  after  leaving  the  inn,  we  en- 
tered, by  a narrow,  abrupt  pafs,  into  Glen-Sheill.  Tremen- 
dous mountains  rofe  on  each  ftde,  but,  farther  diftant,  all  was 
dark  and  indiftincft  : it  was  but  twilight ; the  obfcurity  thus 
thrown  over  the  fcene  was  peculiarly  impreflive.  Before  us, 
towards  the  head  of  the  glen,  the  clouds  were  cleared  away  as 
the  day  advanced,  and  the  opening,  the  modeft,  mellow  tints 
of  the  morning  cheared  us  with  the  profpetft  of  a charming 
day  for  a journey  through  a country  fo  dreary  and  wild.  We 
were  foon  grievoufly  difappointed  : the  clouds  were  feen  rapidly 
covering  the  mountains ; the  ravines,  fttuated  near  the  fum- 
Vol,  II.  X mits, 
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mits,  appeared  white,  from  the  water  rulhing  over  their  rug- 
ged bottom  ; and  foon  the  whole  glen  was  obfcured,  and  the 
rain  poured  down  with  great  violence.  We  continued  our  dis- 
agreeable journey,  which  had  but  little  diveriity : only,  now 
and  then,  a partial  difperiion  of  the  clouds  allowed  us  to  obferve 
many  grand,  peaked  mountains,  riling  to  a tremendous  height, 
far  beyond  the  boundaries  of  the  glen.  At  length,  having 
reached  far  up  the  glen,  we  came  to  a narrow  pafs,  where  the 
waters  were  collected  from  the  neighbouring  mountains.  They 
were  precipitated  over  rude  fragments  of  the  rocks  ; and,  Swol- 
len and  pent  up  in  a narrow  channel,  rulhed  impetuoully  forth 
until  they  gained  the  level  bottom  of  the  glen,  where  the  river 
flowed  “ calm,  iluggifh,  lilent.”  Such  Scenes  are  the  greatell 
ornament  of  the  Scottilh  glens — where  the  ftream,  collected 
from  the  rude  mountains,  glides  thro’  the  molfy  wilds,  and  de- 
scends, by  fucceflive  falls,  thro’  the  rocks,  lhadowed  by  the 
overhanging  woods,  till  gathering  ftrength,  “ it  boils,  and 
wheels,  and  foams,  and  thunders  thro.”  Indeed,  in  the  courfe  of 
this  glen,  we  Saw  all  the  various  beauties  which  a river  difplays 
in  a wild  and  mountainous  country.  The  tunrultuous  noife 
of  the  waters  was  reverberated  from  the  neighbouring  moun- 
tains, and  continued  to  be  heard  long  after  we  had  loll  light 
of  them.  The  road  was  now  nearly  impaflable,  torrents  crof- 
ting it  every  few  yards ; which,  in  Some  places,  were  fo  rapid 

and 
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and  deep,  as  to  endanger  our  lives  in  eroding  them : our  guide 
having  humbled,  with  great  difficulty  faved  himfelf.  Having 
forded  thefe  torrents,  we  at  length  advanced  into  a more  open 
part  of  the  glen,  where  the  road  was  better : here  the  ftorm 
began  to  abate ; the  clouds  gradually  rofe ; and  in  a few  hours 
the  fun  again  beamed  upon  us.  When  we  looked  back  to  the 
mountainous  feene  of  Glen-Sheill,  hill  obfeured  by  dark 
clouds,  it  formed  a firiking  contrail  with  the  feene  before  us. 

We  now  travelled,  by  a broken  and  winding  road,  to  the 
fide  of  a loch  called  Clouny,  which  is  of  coniiderable  extent, 
and  bounded  on  both  fides  by  lofty  mountains.  On  their 
lower  parts,  thefe  mountains  are  ikirted  by  natural  wood. 
We  walked  along  the  fide  of  this  loch,  to  its  farther  extremity, 
which  brought  us  nearly  to  the  entrance  of  Glen-Morifon, 
This  glen  is  coniiderably  different,  in  appearance,  from  Glen- 
Sheill  : the  hills  which  bound  it  are  lower,  and  have  much  of 
the  round-backed  ffiape.  We  defeended  into  this  glen,  and 
walked  feveral  miles,  when  we  reached  a dirty  black  houfe^ 
called  Unach  Inn. 

The  country  through  which  we  had  paifed  in  coming  from 
Ratachan  inn,  will  afford  much  inflrudtion  to  future  travel- 
lers j.  but  as  my  journey  was  rapid  and  attended  with  every 
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inconvenience,  I can  give  but  little  information  as  to  its  pecu- 
liar nature.  The  mountains  of  Glenfheill  appear  to  be  com- 
pofed  of  micaceous  fhiflus,  which  is  fometimes  alternated  with 
hornblende  Hate,  and  veins  of  granite  appear  traverling  thefe 
ftrata  in  various  places.  At  Loch  Clouny,  however,  the  mica- 
ceous fhiftus  difappears,  when  great  hills  of  red  granite  are  to 
be  obferved ; and  this  rock  feems  to  bound  both  fides  of  the 
loch,  as  is  well  marked,  not  only  by  the  red  colour  of  the  de- 
bris along  its  banks,  but  alfo  by  the  appearance  of  the  broad 
flat  faces,  fimilar  to  what  we  obferve  in  the  great  granite  glen 
Rofa  in  the  ifland  of  Arran.  This  granite  continues  for  about 

a mile,  when  the  micaceous,  fhiftus  again  makes  its  appear- 

# 

ance  ; and  near  the  jundtion  of  the  granite  and  micaceous  ftra- 
ta, great  veins  of  granite  are  to  be  obferved  traverling  the  mi- 
caceous fhiftus,  and  feveral  of  the  veins  feem  to  iffue  from  the 
granite  itfelf.  The  greater  part  of  thefe  granite  veins,  how- 
ever, have  a different  appearance  from  that  of  the  great  body 
of  ftratified  granite,  its  conftituent  parts  being  of  a great  fize. 
The  micaceous  fhiftus  continues  to  Unach  inn,  but  it  is  in  fe- 
veral places  alternated  with  hornblende-rock,  and  traverfed  by 
granite  veins. 

As  the  appearance  of  the  granite  veins  (hooting  from  the 
granitical  ftrata  into  the  micaceous  fhiftus,  &c.  has  been 

. confidered 
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confidered  by  the  late  Dr  Hutton  as  a proof  of  the  pofterior 
origin  of  granite  to  the  ftrata  which  cover  it ; I think  it  ne- 
ceffary  now  to  confider  the  plaufibility  of  an  opinion  fo  con- 
trary to  that  of  the  bell  informed  geologifts. 

Dr  Hutton  maintains,  “ that  all  the  folid  ftrata  of  the  earth 
have  been  confolidated  by  means  of  fubterranean  heat ; fof- 
tening  the  hard  materials  of  thefe  bodies  ; and  that  in  many 
places  thefe  confolidated  ftrata  have  been  invaded  by  huge 
malfes  of  fluid  matter  fimilar  to  lava,  but  for  the  moft  part 
perfectly  diftinguifhable  from  it  f.”  Granite  he  conflders  as  a 
body  which  has  been  transfufed  in  a fluid  ftate  from  the  fub-* 

x 1 

terranean  regions,  and  made  to  break  and  invade  the  ftrata  in 
the  manner  of  bafalt.  His  evidence  for  this  opinion  is  as  fol- 
lows : He  obferved  in  the  bed  of  the  river  Tilt,  near  to  Blair 
in  Athol,  that  the  granite  and  fhiftus  were  much  intermixed  at 
their  junction  ; and  in  the  fhire  of  Galloway  and  the  ifland  of 
Arran,  veins  of  granite  feemed  to  iflue  from  the  ftrata  of  gra- 
nite  and  traverfe  the  fhiftus  ; from  this  he  concluded,  as  all 
veins  are  of  a pofterior  origin  to  the  ftrata  which  they  tra- 
verfe, that  the  veins  of  granite  which  traverfe  the  fhiftus,  be- 
ing continuous  with  the  granite,  make  the  whole  after  for- 
mation 
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mation  to  the  fhiftus.  Many  objections  occur  to  this  hypo- 
thecs, and  I {hall  now  mention  a few  of  them. 

] \ft.  If  granite  had  flowed  from  below,  how  does  it  happen 
that  after  it  had  burft  through  the  ftrata  of  micaceous  fhiftus, 
&c.  it  did  not  overflow  the  neighbouring  country  ? If  this 
hypothelis  were  true,  Mont  Blanc  could  never  have  exited. 

id,  If  the  granite  had  been  forced  up  with  the  violence 
which  Dr  Hutton  fuppofes,  we  fhould  expect  that  the  ftrata  of 
micaceous  fhiftus,  or  other  ftrata  that  cover  granite,  fhould  be 
invariably  difturbed  and  broken  in  every  direction,  but  more 
particularly  at  their  junction.  This  is  by  no  means  the  cafe  ; 
Sauflure,  Charpentier,  and  others,  have  examined  vaft  tracts  of 
granite  country  without  obferving  fuch  appearances ; and  in 
Scotland  I have  examined  great  tracts  of  granite,  but  the  ap- 
pearances defcribed  by  Dr  Hutton  occurred  rarely. 

3^,  If  all  kinds  of  granite  have  been  ejected  from  below,  and 
if  all  veins  of  granite  communicate  with  a central  mafs  of  gra- 
nite, how  Ihall  we  explain  the  appearance  of  granite  veins  in 
countries  where  no  ftrata  of  granite  have  been  obferved  ? nay, 
where  thefe  veins  have  been  traced  from  their  beginning  to 

their 


167 


?ROM  BERNERA  TO  THE  FRITH  OF  FORTH. 

their  termination  in  the  fhiftus,  a fufficient  proof  that  they  are 
not  connected  with  any  granite  underneath  ? 

4 th.  The  general  obfervation  that  the  granite  which  runs  in 
veins  has  a charade r different  from  that  found  in  ftrata,  inti- 
mates ftrongly  that  it  has  been  found  at  a different  period 
from  the  granite  in  flrata. 

Thefe  objections  bear  much  againft  Dr  Hutton’s  opinion, 
and  may  probably  appear,  in  a confiderable  degree,  to  difprove 
it.  I fliall  not  flop  here,  however,  but  {hall  now  mention  a 
faCt,  which  to  me  feems  to  remove  in  a confiderable  degree 
the  doubts  with  refpeCt  to  the  connection  of  the  granite  with 
the  other  ftrata.  The  obfervations  of  Werner,  Charpentier, 
Sauffure,  Reufs,  and  other  geologifts  of  the  higheft  character, 
have  demonftrated  that  granite,  when  it  is  covered  by  ftrata  of 
gneifs,  gradually  acquires  a fhiftofe  fraCture,  and  at  length  is 
not  to  be  diftinguifhed  from  it ; the  gneifs,  when  covered 
by  micaceous  fhiftus,  gradually  paffes  into  it  by  the  lofs  of 
its  felfpar  ; and  laftly,  when  ardefia,  or  primitive  argillaceous 
fhiftus  covers  the  micaceous  fhiftus,  a diftinCt  gradation  is  to 
be  obferved  by  the  difappearance  of  the  quartz,  and  the  en- 
creafe  of  the  argillaceous  ingredient.  Here  then  we  have  a 
demonftration  that  thefe  different  ftrata  have  been  formed  in 

the 
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the  fame  manner,  and  nearly  at  the  fame  time  ; therefore  any 
fpeculations  which  refer  to  one  of  thefe  kinds  of  ftrata  are 
equally  applicable  to  the  others  ; confequently  the  hypothecs  of 
Dr  Hutton  is  to  be  confidered  as  unfatisfa<£lory.  The  tranfition 
of  thefe  ftrata  into  each  other  is  not  an  appearance  confined  to 
one  country  ; it  has  attra<fted  the  notice  of  geologifts  in  all 
parts  of  the  globe,  and  has  been  univerfally  confidered  as  a 

proof  of  the  identity  of  the  formation  of  thefe  different  ftra- 
ta. The  appearance  of  the  veins  of  granite  fhooting  from  the 
ftrata  of  granite  into  the  fhiftus,  may  be  explained  in  the  fame 
manner  as  common  veins.  Granite  ftrata  are  frequently  tra- 
verfed  by  veins  of  granite,  and  thefe  veins,  although  in  gene- 
ral of  a different  grain  from  the  rock  through  which  they  run, 
yet,  in  fome  inftances,  it  is  with  great  difficulty  that  we  can 
diftinguiffi  them  from  the  ftratified  rock.  Now,  as  it  is  nearly 
demonftrated  that  granite,  gneifs,  micaceous  fhiftus,  and  ardefia, 
are  of  the  fame  formation,  it  is  not  at  all  improbable  that  rents 
would  as  readily  extend  through  the  gneifs  and  granite,  as 
through  the  gneifs  and  micaceous  fhiftus ; and  that  thefe  rents 
would  be  afterwards  filled  up  with  granite  fimilar  to  that  of 
the  ftrata,  and  thus  form  the  appearance  of  the  granite  invad- 
ing the  fhiftus.  The  maffes  of  granite  enclofed  in  the  fhiftus, 
and  of  fhiftus  enclofed  in  the  granite  which  are  obferved 

where 
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where  the  granite  and  fhiftus  meet  together  have  been  ex- 
plained in  another  part  of  the  work. 

I cannot  leave  this  fubjetft  without  mentioning  that  Dr  Hut- 
ton alTerts  that  granite  is  not  ftratified,  and  confequently  that  this 
is  a proof  that  it  has  been  formed  at  a different  time  and  in  a dif- 
ferent manner  from  the  other  ftrata  which  cover  it;  and  he  ap- 
plies the  fame  reafoning  to  porphyry  and  bafalt,  which  he  fays 
are  not  ftratified.  It  is  now  well  proved,  however,  as  1 have  men- 
tioned in  a former  part  of  the  work,  that  granite  is  difpofed  in 
ftrata ; and  no  one,  I think,  can  doubt  that  porphyry  and  bafalt 
occur  in  ftrata  in  many  parts  of  the  world.  Indeed  thefe  are  very 
common  appearances.  The  ingenious  Sir  James  Hall,  a fuppor- 
ter  of  the  Huttonian  theory,  remarks,  that  the  mineral  kingdom 
is  divided  into  ftratified  and  unftratified  bodies,  the  latter  com- 
prehending granite,  porphyry,  and  bafalt*;  but  he  underflands 
by  Gratification,  the  flaty  fracture  of  the  ftone.  He  is  here  in 
an  error,  as  we  have  great  mountains  of  fhiftofe  porphyry  f ; 
Vol.  II.  Y and 
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f Although  porphyry,  in  general,  does  prefent  a uniform  and  compaft  ftruc- 
ture,  yet,  when  it  is  quarried,  it  rifes  in  large  flat  mafles,  or  when  broke  by  a 
hammer,  it  yields  more  eafily  in  one  dire&ion  than  another ; confequently  it  has 
the  fhiftofe  ftructure,  but  in  a lefs  perfeft  degree  than  micaceous  fhiftus  or  ar- 

defla. 
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and  ihiftofe  bafalt  ||  ancl  granite,  have  been  frequently  ob~ 
ferved. 

Having  reited  a little  at  Unach  inn,  we  fet  out  for  Fort  Au- 
guftus.  The  road  was  firft  up  a fteep  hill,  which  is  compofed 
of  micaceous  fhiftus  alternating  with  hornblende  flate,  and 
traverfed  by  granite  veins.  Having  reached  the  top  of  the 
hill,  we  had  a good  view  of  Glen  - Morrifon  nearly  to  its 
further  extremity,  bounded  on  both  fides  by  grey  hills,  all  ap- 
parently of  a iimilar  compoiition  with  that  on  which  we  were 
handing.  We  now  walked  pleafantly  along  for  feveral  miles 
through  a muirland,  when  we  came  to  a hill  upon  one  tide  of 

the 


||  Reufs  obferved,  near  to  Teplitz,  the  top  of  a hill  compofed  of  bafaltic  co- 
lumns ; under  thefe  he  obferved  bafalt  in  very  thin  tables  j and,  lower  down,  the 
bafalt  was  obferved  palling  completely  into  Ihiftofe  porphyry.  He  alfo  obferved 
the  Ihiftofe  bafalt  forming  a vein,  which  traverfes  common  fandftone.  Reufs  Mi- 
neralogifche  Geographic  von  Boehmen. — And  Charpentier  has  obferved  granite 
decidedly  Ihiftofe,  and  even  where  it  had  not  externally  the  Ihiftofe  texture,  he 
found  that  it  always  broke  in  a certain  dire&ion,  and  when  raifed  from  the  quar- 
ries, that  it  rifes  in  great  flat  blocks  ; but  it  is  only  in  a particular  direttion  that 
thefe  mafles  could  be  raifed.  At  Aberdeen,  where  there  are  immenfe  granite 
quarries,  the  workmen  have  the  daily  experience  that  the  granite  rifes  more  eafi- 
ly  in  one  dire&ion  than  another,  and  alfo  that  in  drefling  it,  their  work  is  much, 
haftened  by  breaking  the  ftone  in  a particular  direction. 
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the  valley,  in  which  Fort  Auguftus  is  fituated.  Below  appear- 
ed the  Fort,  which  has  more  the  appearance  of  a manfion- 
houfe  than  a place  of  ftrength,  but  is  charmingly  fituated  up- 
on the  extremity  of  Loch  Nefs  ; and  at  a diftance  the  great 
mountain  of  Ben-Nevis,  the  Mont  Blanc  of  Scotland,  was  feen 
half  wrapped  in  the  clouds,  which  almoft  perpetually  encircle 
its  lofty  fummit.  We  now  defcended  by  a winding  road  over 
ftrata  of  micaceous  fhiftus,  traverfed  by  granite  veins,  and  in 
a little  time  reached  a comfortable  inn,  which  was  the  more 
agreeable  after  our  long  walk  from  Ratachan  inn. 

Having  refled  all  night,  we  fet  out  in  the  morning  for  Gar- 
vimore,  preferring  it  to  the  route  by  Fort-William.  The  road 
continues  for  a confiderable  way  to  be  very  fleep.  It  leads  ov- 
er a hill,  which  is  compofed  of  micaceous  fhiftus,  and  is  pro- 
bably traverfed  by  granite  veins,  as  I remarked  upon  places  of 
the  road  great  maffes  of  granite,  that  feem  to  have  come  from 
the  neighbouring  rocks.  Having  reached  the  fummit,  we 
walked  for  feveral  miles  among  heathy  mountains,  compofed 
principally  of  micaceous  fhiftus,  until  we  came  to  the  foot  of 
the  mountain  called  Coriariach.  We  afcended  it  by  a long, 
winding,  tedious  road  of  fix  miles  : it  was  extremely  dreary 
and  defolate  ; not  a human  being,  not  a bird  was  to  be  feen ; 
and  the  long  bleached  poles  that  are  erecfted  along  the  road  to 
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dire<ft  the  traveller  during  the  fncw  had  a fingular  appearance. 
From  the  fummit,  we  had  a very  magnificent  fpe&acle  of  the 
tremendous  peaked  mountains  extending  along  the  weft  coaft 
of  Scotland.  This  hill,  and  the  neighbouring  one,  as  far  as  I 
could  judge,  are  entirely  of  primitive  rock,  and  appear  to  be 
principally  formed  of  different  fpecies  of  micaceous  ftiiftus.  I 
obferved  upon  the  road  mafles  of  quartz  of  a nearly  black  co- 
lour, thus  approaching  in  external  character  to  the  obfidian. 
Reufs,  in  his  mineralogical  hiftory  of  Bohemia,  informs  us, 
that  he  found  fpecimens  of  obfidian  pafting  into  quartz,  and 
that  he  has  in  his  pofleflion  a cryftal,  where  the  one  half  is  ob- 
fidian, and  the  other  quartz.  Thefe  appearances  obferved  by 
Reufs,  as  alfo  the  black  quartz  of  Coriaraich,  are  probably  no 
real  gradation  to  obfidian,  but  merely  quartz  coloured  deeply 
with  iron  or  inflammable  matter ; the  trial  of  its  fufibility  will 
help  to  determine  this  point.  I alfo  obferved  upon  the  top  of 
the  mountain  fragments  of  compadl  felfpar,  which  muft  ei- 
ther form  veins  traverfing  the  ftrata,  or  alternate  in  the  man- 
ner of  ftrata  ; the  latter  fuppofition  is  the  more  probable.  We 
now  defcended  by  a very  zigzag  and  fteep  road,  to  the  bottom 
of  the  mountain,  when  we  entered  into  Glen-Drummond, 
through  which  runs  the  river  Spey,  having  its  origin  in 
the  neighbouring  mountains.  Many  fmall  heather-covered 
hills  were  fcattered  below  the  lofty  precipices;  and,  upon  exam- 
ination 
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ination,  appeared  to  be  formed  of  the  debris  wafhed  from  the 
mountains.  We  now  continued  our  dreary  journey  through 
this  defolate  country.  As  we  approached  to  Garvimore  the 
ftrata  of  micaceous  fhiftus  were  fucceeded  by  confklerable  hills 
of  granite,  but  thefe  continue  only  for  a little  way,  when  mi- 
caceous fhiftus  is  again  the  prevailing  rock,  and  continues  to 
the  inn  at  Garvimore.  The  micaceous  fhiftus,  however,  is 
much  traverfed  by  veins  of  granite,  which  are  from  an  inch 
to  1 2 feet  wide.  At  the  bridge  which  erodes  the  Spey,  at  a 
little  diftance  from  the  inn,  we  obferved  in  the  bottom  of  the 
river  a fine  difplay  of  the  granite  veins,  a fmall  part  of  which 
is  reprefented  in  the  plate.  Thefe  veins  traverfe  the  ftrata  in 
various  diredlions,  and  fometimes  they  appear  to  inclofe  maffes 
of  the  micaceous  fhiftus,  as  is  well  expreffed  in  the  engraving.  . 
In  feveral  of  the  blocks  of  granite  that  lie  fcattered  about,  I 
obferved  maffes  of  micaceous  fhiftus  inclofed,  and  alfo  in  the 
maffes  of  the  micaceous  fhiftus,  pieces  of  granite  were  includ- 
ed. The  hills  in  the  neighbourhood  of  this  houfe  are  of  con- 
fiderable  height,  and  are  generally  compofed  of  micaceous 
fhiftus,  traverfed  with  granite  veins*. 

We  left  Garvimore  by  fun-rife  ; the  morning  was  cool  and 
pleafant,  fo  that  our  journey  was  very  agreeable.  We  walked 
for  fome  time  along  the  banks  of  the  Spey,  which  are  here  in- 
cluded 
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eluded  between  great  banks  of  boulder  ftones,  that  have  been 
carried  from  the  upper  part  of  the  glen.  We  foon  left  the 
banks  of  the  river,  and  journeyed  along  by  the  foot  o f the 
hills  that  form  the  hde  of  the  valley ; thefe  hills  are  in  ge  neral 
heath-clad,  but  often  alfo  prefent  broken,  rough,  gray,  fur- 
faces,  announcing  them  to  be  compofed  of  micaceous  fhiftus. 
This  fhiftus  appears  in  fome  places  to  be  traverfed  by  granite 
veins,  as  I obferved  upon  the  road  malfes  of  a granite,  whofe 
conftituent  parts  are  of  great  fize,  fimilar  to  that  which  is  only 
to  be  found  in  veins.  In  fome  of  the  granite  maffes  I obferv- 
ed pieces  of  micaceous  fhiftus  inclofed,  fimilar  to  the  appear- 
ance of  the  bridge  near  Garvimore.  Having  walked  near  to 
the  further  extremity  of  Glen-Drummond,  we  expedled  that 
we  were  near  to  Dalwhiny,  the  next  ftage,  but  to  our  mortifi- 
cation, we  found  that  we  had  taken  a wrong  road,  being  near 
to  Pitmain  on  the  Invernefs  road  j we  were  therefore  obliged 
to  walk  back  for  about  1 2 miles,  and  did  not  reach  Dalwhiny 
until  the  afternoon.  The  ftrata  in  this  direction  are  ftill  pri- 
mitive, and  compofed  of  micaceous  fhiftus  ; and,  in  the  beds 
of  the  rivulets,  I often  remarked  it  traverfed  by  granite  veins. 

Having  refrelhed  ourfelvcs  after  the  long  and  circuitous 
walk  from  Garvimore,  we  fet  out  for  Dalnacardoch,  as  we 
wilhed  to  reach  it  before  the  clofe  of  the  evening.  The  road 
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was  good,  and  led  through  a valley  bounded  on  both  (ides 
by  lofty  heath-clad  hills,  which  are  in  general  of  micaceous 
fhiflus.  Their  fliape  is  lumpifh,  with  fleep  fides  ; and  the 
ftrata  are  only  to  be  feen  where  the  rains  have  worn  deep  ra- 
vines, owing  to  the  thick  covering  of  heath.  At  a turn  of  the 
road,  where  we  met  with  the  river  Carie,  the  ftrata  are  well 
expofed,  but  are  flill  of  micaceous  fhiftus : but,  upon  the  road, 

I remarked  large  maffes  of  green  hornblende,  which  approaches 
to  adlynolite  ; alfo,  fienite,  which  is  compofed  of  white  felfpar, 
quartz,  and  hornblende : but  I had  not  any  leifure  to  deter- 
mine their  fituation  with  regard  to  the  other  ftrata,  as  night 
was  faft  approaching,  and  we  were  happy  to  reach  Dalnacar- 
doch  after  our  tirefome  journey. 

• 

As  the  weather  (till  continued  extremely  pleafing,  we  fet  out 
early  in  the  morning  for  Blair  in  Athol,  which  is  the  next  flage 
to  Dalnacardoch.  The  road  continued  for  feveral  miles  thro’  a 
dreary  country,  fimilar  to  that  which  we  had  pafled  the  pre- 
ceding days,  and  the  flrata  were  not  much  different ; micaceous 
fhiflus,  in  fome  places  alternating  with  blue-coloured  granular- 
ly-foliated  limeflone,  being  the  prevalent  rock.  A few  hundred 
yards  before  we  enter  into  a birch  wood  that  flretches  near  to 
Blair  in  Athol,  I obferved  a large  flratum  of  felfpar  porphyry? 
inclined  at  an  angle  of  45°,  and  refling  on,  and  covered  by, 
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ilrata  of  micaceous  ffiiltus,  which  have  a limilar  elevation.  The 
flratum  of  porphyry,  where  I obferved  it,  is  from  12  to  15 
feet  wide,  and  is  to  be  obferved  riling  to  the  tops  of  the  hills 
on  both  lides  of  the  river ; and,  even  at  a diltance,  is  eafily  dif. 
tinguilhable  from  the  micaceous  ffiiltus,  by  its  colour,  and  the 
peculiar  manner  in  which  it  decompofes.  As  we  approach  to 
Blair,  the  banks  of  the  river  become  lower ; and  in  feveral  pla- 
ces I obferved  porphyry,  but  it  was  fometimes  difficult  to  de- 
termine whether  it  formed  Ilrata  or  veins.  The  mountains 
now  recede,  and  range  themfelves  on  each  lide  of  the  delight- 
ful valley  which  extends  to  Dunkeld : the  banks  of  the  river 
are  fkirted  by  natural  wood,  and  to  this  immediately  fucceed 
lofty  woods,  that  extend  even  to  the  fummit  of  the  hills.  The 
country  now  increafes  in  beauty  every  Hep ; and  we  are  led, 
by  a delightful  road,  thro’  a rich  diverfity  of  wood,  to  Blair, 

i 

where  there  is  a fummer  feat  belonging  to  the  Duke  of  Athol. 
The  rapid  change,  from  the  brown,  barren  heaths  of  Dalnacar- 
doch,  to  the  richly-cultivated  valley  of  Blair,  is  very  linking 
to  the  traveller ; and  it  is  farther  plealing,  from  the  probability 
that  the  other  valleys,  thro’  which  he  has  palled,  may,  one  day, 
like  the  valley  of  Blair,  attract  admiration. 

Having  relied  a little,  we  took  the  charming  road  which 
leads  to  Dunkeld,  through  a valley  that  is  not  to  be  exceeded 

for 
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for  the  richnefs,  or  the  variety  and  beauty  of  its  feenery.  The 
hills,  which  form  the  fides  of  the  valley,  are  not  of  great  height ; 
and  are,  in  general,  formed  of  micaceous  fhiftus,  which  liars 
fometimes  interfperfed  cryftals  of  hornblende  ; yet  there  are 
alfo  other  rocks.  Thus,  a porphyry,  fimilar  to  that  which  wc 
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have  before  obferved  between  Dalnacardoch  and  Blair  in  Athol, 
appears  to  form  a confiderable  hill  among  the  micaceous  fhif- 
tus ; but  I regret  that  I had  not  leifure  to  examine  their  relative 
polition.  I alfo  obferved  malfes  of  lienite  upon  different  parts 
of  the  road,  and  calcareous  micaceous  fhiftus.-  The  micaceous 
fhiftus  is  fometimes  to  be  obferved  palling  into  talcaceous  fhif- 
tus ; and  not  unfrequently  I obferved  cryftals  of  hornblend'e 
fhooting  thro’  it.  At  Dunkeld^  the  hills  are  of  confiderable 
height,  and  afford  a confiderable  variety  of  rock ; but  I fhall 
not  at  prefent  flop  to  mention  them  particularly.  I may  only 
remark  in  general,  that  I found  micaceous  fhiftus  ; this  is  to 
be  obferved  paffmg,  by  various  fteps,  to  chlorite  fhiftus ; and, 
laftly,  the  chlorite  fhiftus  is  to  be  traced  into  ardefia.  I alfo 
obferved  much  quartz  penetrated  with  the  chlorite,  in  various 
proportions ; and  frequently  I remarked  a granular  quartzy 
rock,  which  has  a bafis  of  chlorite.  * 

Vol.  II.  Z We 

* As  the  country  from  Dunkeld  to  Dunbarton  is  frequently  vifited  by  {gran- 
gers, I will  in  this  note  mention  a few  fafts  with  refpeft  to  the  general  nature  of 

$ 

th% 


1 


FROM  BERNERA  TO  THE  FRITH  OF  FORTH. 


i7R 

We  fet  out  early  in  the  morning  for  Perth ; and  on  the  road, 
at  a little  diftance  from  Dunkeld,  I examined  a pretty  extenfive 
quarry  of  roof  date,  (ardefia  tegularis,)  which  is  intermixed 
with  chlorite,  and  beautiful  fpecimens  of  micaceous  iron  ore. 

I ob- 

the  rocks  in  that  route.  From  Dunkeld  to  Taymouth  the  road  is  fkirted  by  lofty 
mountains  of  micaceous  fhiftus ; and  near  to  Taymouth  there  are  quarries  of  talca- 
ceous  fhiftus,  or  lapis  ollaris,  which  alfo  afford  fine  fpecimens  of  afbeftus.  The 
rocks  in  the  immediate  vicinity  of  Taymouth  are  of  micaceous  fhiftus,  but  Mr  Hat- 
chett, with  whom  I made  this  journey,  pointed  out  to  me  chlorite  fhiftus  paffing 
into  micaceous  fhiftus,  and  the  chlorite  fhiftus  approaching  to  lapis  ollaris,  and  e- 
ven  making  a paffage  into  it.  The  micaceous  fhiftus  has  frequently  intermixed  with 
it  little  rounded  maffes,  having  at  firft  the  appearance  of  garnets,  but  when  cut  with 
the  knife,  appear  to  be  rounded  pieces  of  the  micaceous  fhiftus.  In  the  mountain 
we  alfo  picked  up  fragments  of  clay  porphyry,  but  had  not  an  opportunity  of  de- 
termining its  fituation  with  regard  to  the  other  rocks.  From  Taymouth  along  the 
banks  of  Loch  Tay,  the  principal  rock  is  micaceous  fhiftus  ; and  from  the  delight- 
ful retreat  of  Killin  to  the  dreary  and  bleak  Tyndrum  we  meet  micaceous  fhiftus, 
which  is  in  fome  places  ftratified  with  limeftone.  At  Tyndrum  the  mineralogift 
will  be  amufed  in  examining  the  remains  of  the  old  lead  mine.  The  next  ftages  to 
Dalmally  and  Inveraray  lead  through  a mountainous  country  compofed  of  micaceous 
fhiftus,  chlorite,  &c.  At  Inveraray,  there  are  quarries  of  lapis  ollaris,  and  a confi- 
derable  ftratum  of  hornftone  porphyry,  and  this  porphyry  is  covered  by  a ftratum  of 
marble.  From  Inveraray  to  Carindow,  the  rocks  are  principally  of  micaceous  fhiftus. 
At  Carindow  there  is  a beautiful  kind  of  fienite,  containing  pretty  confiderable  cry- 
ftais  of  hornblende,  and  pink-coloured  cryftals  of  felfpar.  From  Carindow  to  Ar- 
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I obferved  a breccia  covering  the  micaceous  fhiftus,  thus  an- 
nouncing the  termination  of  the  primary  ftrata;  which  we 
found  to  be  the  cafe.  As  the  country  now  became  much  lower, 
its  general  appearance  was  quite  changed ; and  to  the  ftrata  of 
breccia,  argillaceous  fandftone  fucceeded. 

I now  took  leave  of  the  Highlands,  where  I had  fpent 
three  months  very  actively ; and  have  only  to  regret,  that 
my  little  experience,  and  want  of  knowledge,  in  many  im- 
portant parts  of  mineralogy,  may  have  caufed  me  to  over- 
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rochar,  through  the  wild  Glen  Croe,  the  mountains  are  principally  of  micaceous 
fhiftus.  From  Arrochar  to  Lufs,  which  leads  along  the  charming  banks  of  Loch 
Lomond,  micaceous  fhiftus  is  the  principal  rock  that  occurs.  Ben-Lomond,  the 
higheft  mountain  that  rifes  from  the  fide  of  the  Loch,  is  compofed  of  micaceous 
fhiftus  on  its  lower  part,  but,  towards  the  fummit  it  is  compofed  of  gneifs.  At 
Lufs,  there  is  a quarry  of  ardefia  or  primitive  argillaceous  fhiftus ; here  Mr  Hat» 
chett  pointed  out  to  me  the  diftintft  gradation  from  indurated  chlorite  to  chlorite 
flate,  and  from  chlorite  flate  to  ardefia.  Malles  of  porphyry  are  to  be  feen  in  dif- 
ferent places ; and  a rock,  which  is  compofed  of  rounded  fragments  of  quartz,  ce- 
mented by  a bafts  of  chlorite,  lies  fcattered  near  to  the  quarry  of  ardefia.  From 
Lufs  to  Dunbarton,  we  have  not  only  a complete  change  in  the  appearance  of  the 
country,  but  alfo  of  the  ftrata,  as  the  primitive  rocks  near  to  Lufs  are  foon  fuccced- 
ed  by  the  fecondary  fandftone,  limeftone,  bafalt,  &c..  which  extend  towards  Dun- 
barton. 
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look  interefling  appearances,  or  to  defcribe  thofe,  which  I 
did  obferve,  but  imperfetftly,  and  probably,  in  fome  in- 
ftances,  without  fufftcient  accuracy.  But,  if  after  travel- 
lers ihall  experience  as  much  pleafure  in  their  journey 
as  I did,  they  will  have  caufe  to  think  their  time  ufeful- 
ly  employed. 

The  fecondary  ftrata,  which  are  principally  fandftone  and 
bafalt,  continue  to  the  flourifhing  and  pleafant  town  of 
Perth.  In  the  neighbourhood  of  the  town,  is  the  hill  of 
Kinnoul,  which  is  remarkable  for  the  charming  profpe<51: 
from  its  fummit,  and  the  numerous  beautiful  pebbles  of 
onxy,  fardonyx,  &c.  which  are  found  in  a bails  of  indurated 
wacken. 

\ „ ' 

From  this,  by  Kinrofs,  to  North  Queensferry,  the  country 
is  entirely  formed  of  fecondary  ftrata,  as,  fandftone,  Iimeftone, 
bafalt,  wacken,  and  greenftone  ; and  in  feveral  places,  as  at 
Inverkeithing  and  St.  David’s,  there  are  ftrata  of  -coal,  which 
are  worked  to  a great  extent. 

A particular  defcription  of  all  th^  tra<5l  of  country,  from 
Dunkeld  to  the  Frith  of  Forth,  with  an  account  of  the  coal 

mines. 
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mines,  would  form  a work  that  would  afford  much  inftruction 
and  entertainment.  The  intelligent  mineralogift  would  here 
have  an  opportunity  of  giving  a minute  defcription  of  an  ex- 
tenfive  Scottifh  coal-field,  which  would  be  an  acquifition  of 
much  value  to  geology. 


— — ■ am—  «i mm  I 

V am  happy  to  have  it  in  my  power  to  commujiicate  to  the  public 
the  following  obfervations  upon  the  mineralogy  of  the  country 
between  Fort-Augufus  and  Inver nefs , which  were  politely 
communicated  to  me  by  Lord  Webb  Seymour  and  Profeffor  Play- 
fair. In  frill  order,  they  foould  have  been  inferted  in  a pre- 
ceding part  of  this  chapter , but  the  ffeet  happened  unluckily 
to  be  printed  off  before  I was  favoured  with  them.  ] 

THE  road,  foon  after  it  leaves  the  Fort,  afcends,  on  the  fouth 
fide  of  the  lake  (Loch-Nefs),  into  an  elevated,  moorifh  trad, 
and  continues  on  this  high  level  for  many  miles. 

For  the  firft  five  or  fix  miles,  the  rock  is  all  micaceous 
fhiftus,  with  a confiderable  admixture  of  quartz. 
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Rifing  from  this  high  level,  there  are  feveral  hills,  along  the 
fides  of  which  the  road  pafles : the  valleys  between  are  tolera- 
bly wooded.  There  are  alfo  a great  many  fmall  lakes. 

From  about  the  point  where  the  level  begins  to  defcend  to- 
ward the  eaft,  the  micaceous  fhiftus  ends,,  and  a granitic  fand- 
ftone  begins,  which  continues  for  a mile  or  two* 

The  river  Fyers  rifes  on  the  right ; and  where  the  road  fir  ft 
comes  on  the  banks  of  it,  you  fee  micaceous  fhiftus  again, 
with  a large  dyke  or  vein  of  granite  interfering  it. 

We  foon  after  come  to  granitelle,  in  great  mafTes,  fome  of  it 
containing  minute  veins  of  much  indurated  fteatites. 

This  kind  of  rock  continues  till  near  the  uppermoft  of  the 
two  falls. 

The  high  plain,  in  which  we  had  been  travelling  all  this 
while,  is  interefting,  not  only  from  its  being  on  a level  fo 
much  above  other  plains,  but  becaufe  the  hills,  that  have  their 
bafe  in  it,  are  of  confiderable  beauty,  as  well  as  wildnefs,  with 
valleys  between  them,  abounding  in  pafturage,  and  interfper- 
fed  with  wood. 
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The  Fyers  runs,  in  the  middle  of  the  great  valley,  with 
much  rapidity ; the  ground  declines  fall  toward  the  E. ; the 
bed  of  the  torrent  rocky,  and  the  banks  wild. 

The  vale  of  Fyers  opens  into  a meadow  between  fine  granite 
rocks,  before  you  come  to  the  firft  fall,  which  is  above  a little 
bridge. 

At  this  fall,  the  rocks  are  all  of  granite.  The  whole  fcene 
ftriking  and  grand. 

Below  the  bridge,  which  is  clofe  to  the  fall,  you  fee  marks 
of  the  wearing  and  fcooping  out  of  the  granite  rocks,  30  or  40 
feet  above  the  prefent  level  of  the  river. 

About  a mile  farther  down,  is  the  great  fall,  by  which  the 
river  defcends  at  once  to  the  level  of  the  lake.  This  fall  has 
been  often  defcribed : it  could  fcarcely  be  feen  in  a more  fa- 
vourable Hate  than  it  was  by  us.  The  rock  is  (till  granite. 

From  the  General’s  Hut,  a mile  eaftward  of  the  fall,  the 
rock  is  granite  ; but  is  foon,  on  proceeding  eaftward,  fuc- 
ceeded  by  a pudding  ftone,  containing  large  rounded  blocks 
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of  reddifh  quartz  and  of  granite  fhiftus,  united  by  a cement 
of  fandftone. 

This  pudding-flone  begins  at  the  firft  torrent  beyond  the  - 
inn,  which  runs  in  a very  deep  channel,  and  expofes  a fine 
fedtion  of  the  rock. 

This  pudding-ftone  accompanied  us  to  near  the  end  of  the 
lake,  when  day-light  forfook  us,  and,  prevented  us  from  fee- 
ing diftindtly  the  fleps  by  which  the  highland  country  foftens 
down  into  the  plain. 

The  ftones  that  we  picked  up  on  the  road  continued,  how- 
ever, to  be  primitive,  all  the  way  to  Invernefs.  At  Invernefs, 

1 

the  fame  continues  ; and  the  freeftone  ufed  in  building  is. 
brought  from  quarries  on  the  fea-fhore  not  far  from  Elgin. 


[It 
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[/r  is  now  feveral  years  fince  I wrote  the  following  account  of  the 
Shetland  Islands . Since  that  time , / almof  conti- 

mially  and  abtivelv  employed  in  mineralogical  purfuits ; and  have 
learned,  at  leaf , how  very  defcient  this  outline  muf  appear.  That 
knowledge  of  the  fubjeSl,  which  enables  a man  to  examine  the  mine- 
ralogy of  a country  with  accuracy,  is  not  merely  the  knowledge  of 
fofjils  as  fpecimens  in  a cabinet : it  is  to  be  gained  o?dy  by  an  aSiual 
and  very  careful  furvey  of  different  countries . This,  I hope,  will  be 
my  apology . I have  republifhed  this  account,  though  imperfett , 

becaufe  thefe  ifands  are  remote,  difficult  of  accefs,  and  intereffing 
both  to  the  geologif  and  the  miner alogiffh] 
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CHAP.  XXVI, 

Outline  of  the  Mineralogy  of  the  Shetland  Islands.  General 
Obfervations.  Mineralogy  of  the  Mainland , Foula , Papa - 
Stour , Yemen tr y,  Muckle-Rhoe , Unst,  Fetlar , Tell, 
and  W halsey . 

» 

\ 

♦ » » \ * 

XhE  Shetland  Iilands  lie  N.  E.  from  Orkney,  between  lat. 
590  and  6i°.  The  neareft  are  diflant,  from  Buchan-nefs,  46 
leagues  ; 16  or  18  leagues  N.  from  the  ifland  of  Sanda,  one  of 
the  Orkney  Iflands  ; 6 or  7 leagues  N.  E.  from  the  Fair  Ifland ; 
58  leagues  E.  from  the  Faroe  Iflands,  and  nearly  the  fame  dis- 
tance N.  \V.  from  the  Lewis. 

Thefe  iflands  are  very  numerous,  but  few  of  them  are  of 
any  conflderable  magnitude : thirty-three  are  faid  to  be  inha- 
bited, of  which  the  largeft  is  called  the  Mainland. 
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On  a general  view  of  thefe  iflands,  a wonderful  fcene  of 
rugged,  bleak  and  barren  rocks,  prefents  itfelf.  No  tree,  nor 
ihrub,  relieves  the  eye,  in  wandering  over  the  dreary  wade. 
Sometimes,  however,  a few  fcanty  portions  of  cultivated 
ground  catch  the  eye  of  the  traveller,  exciting  emotions  of 
pleafure,  and  forming  a ftriking  contrail  with  the  barren 
heath-covered  mountains  which  fkirt  them.  The  weltern  part 
prefents  many  feenes,  wild  and  fleril  as  can  well  be  conceived ; 
where  grey  rocks,  riling  from  the  midll  of  marines  or  pools, 
and  Ihores  bounded  by  awful  fea-beat  precipices,  fuggeft  to 
the  mind  ideas  of  defolation  and  danger. 

The  coafis  are  in  general  rugged  and  precipitous.  Frequent- 
ly the  feenes  are  truly  fublime  : vail  rocks,  of  various  heights, 
dreadfully  rugged  and  broken,  oppofe  their  rude  fronts  to  all 
the  fury  of  a tempeduous  ocean  ; which  in  fome  places  has , 
formed  great  detached  pillars,  in  others  has  excavated  grand 
natural  arches  and.  caverns,  that  mock  all  human  magnifi- 
cence. 

The  call  line  of  the  Mainland  (it  is  alfo  the  cafe  in  the  other 
larger  illands)  is  comparatively  low ; but  the  weft  is  remarka- 
bly lofty,  rugged  and  broken.,  Many  of  the  mountains  are 
fenlibly  more  fteep  on  the  well,  than  on  the  eaft  fide.  This 

A a 2 geological 
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geological  fa6t  was  long  ago  difcovered  by  Dr  Walker.  It  firft 
occurred  to  him  in  the  hills  in  the  vicinity  of  Edinburgh ; but 
he  alfo  found  it  to  hold  true  in  the  Lomonds,  and  in  all  the 
other  hills  in  the  Highlands  of  Scotland.  We  alfo  know  that 
the  weft  coafts  of  Scotland  and  of  England  have  a gradual  dope 
towards  the  eaft ; and  the  courfe  of  all  the  great  rivers,  as  the 
Spey,  Tay,  Tyne,  Trent,  and  Thames,  is  from  eaft  to  weft. 
Upon  examining  other  countries,  the  fame  phenomenon  pre- 
fents  itfelf.  Thus,  the  weft  coafts  of  Norway  are  precipitous, 
high  and  rocky.  In  the  interior  of  Norway,  the  Lapland  Alps 
prefent  a precipitous  weft  fide,  and  the  eaft  Ihelves  away,  form- 
ing extenfive  plains.  It  is  alfo  very  remarkable  in  the  conti- 
nent of  America ; where  feveral  of  the  largeft  rivers,  as  St. 
Laurence,  La  Plata  and  jthe  Amazons  run  nearly  from  eaft 
to  weft. 

Another  obfervation  may  be  made  with  regard  to  the  hills — 
that  they  all  run  in  the  longeft  direction  of  the  iflands.  This 
is  a general  fa£t,  to  be  obferved  all  over  the  globe.  Thus, 
the  mountains  in  Britain  run  from  N.  to  S. ; the  Scandinavian 
mountains  follow  the  fame  diredlion ; as  alfo  the  great  ridges 
of  the  Norwegian  and  Swedifli  Alps.  In  America,  the  long- 
extended  chain  of  the  Andes  runs  from  N.  to  S.  which  is  the 
greateft  length  of  the  continent. 
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The  hills  in  Shetland  have  feldom  the  ftrikingly  rugged 
afpedl  of  the  ifland  of  Arran.  They  are  greatly  lower,  and 
not  fo  much  worn  by  rains  and  torrents : the  principal  fcenery 
of  Shetland  being  produced  by  the  a&ion  o^e  waves  upon 
lea-coaft. 

The  hills  are  generally  round-backed,  running  in  ridges": 
fome  approach  to  the  conical  fliape,  and  are  detached.  None 
are  remarkably  high.:  the  highefl,  which  is  Ronas  Hill,  is  only 
about  1500  feet  above  the  level  of  the  fea. 

To  make  general  remarks  upon  the  climate  of  a country,  Re- 
quires a long  and  careful  feries  of  obfervations,  with  a multi- 
plicity of  apparatus,  which  few  have  an  opportunity  of  ob- 
taining: and  although  a good  deal  may  be  done  by  means  of 
careful  obfervation  with  the  thermometer  and  barometer,  the 
proper  ufe  of  thefe  requires  no  common  fliare  of  fkill.  To 
the  exertions  of  the  celebrated  Mr  Kirwan  of  Dublin,  we  are 
indebted  for  a great  deal  upon  this  fubje<5t.  With  the  libera- 
lity which  chara&erifes  a great  mind,  he  has,  at  much  expence, 
diftributed  meteorological  inftruments  thro’  Ireland ; and  we 
are  now  beginning  to  fee  the  good  effects  of  his  endeavours. 
In  this  diftant  quarter  of  the  globe,  no  accurate  regifter  of  the 
weather  has  been  kept ; fo  that  all  I can  do,  will  be,  to  make 
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a few  general  obfervations,  which  apply  pretty  generally  to  all 
the  northern  iflea  of  Britain, 

The  weathers  extremely  variable,  there  being  a great  deal 
of  rain,  and  thick  fogs,  which  occafion  the  lofs  of  many  vef- 
fels  on  thefe  terrible  fhores.  During  the  winter,  there  are 
confderable  falls  of  fnow,  which  lies,  however,  but  a lliort 
time,  on  account  of  the  vicinity  of  the  fea.  The  frofts,  which 
are  feldom  fevere,  and  never  long,  produce  little  inconveni- 
ence : were  they  to  continue  for  any  confide  table  time,  this 
fituation,  already  fufficiently  dreary,  would  be  comfortlefs  in- 
deed. The  thermometer  has  been  obferved  20°  below  the 
freezing  point,  but  this  continued  for  a very  fliort  time  ; a 

thaw  foon  followed,  with  hail,  and  violent  gales  of  wind. 

\ . 
Frequently,  during  the  winter,  dreadful  ftorms  prevail,  parti- 
cularly from  the  W.  accompanied  with  thunder  and  light- 
ning : an  appearance  feldom  obferved  at  that  feafon  in  other 
parts  of  Britain. 

Many  inftances  might  be  mentioned,  of  the 'fatal  eftedis-, 
and  extreme  violence  of  the  ftorms,  which  frequently  happen 
among  thefe  iflands ; but  I ftiall  only  mention  one,  which  i3 
ftill  firelh  in  the  memory  of  many. 
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Daring  the  three  firft  days  of  January  1784,  it  blew  a vio- 
lent gale,  and  continued  with  increafing  violence  until  eight 
o’clock  in  the  evening  of  the  third  day.  The  ftorm  was  fo  fu- 
rious, that  the  fea  broke  over  headlands  120  feet  high;  and,  at 
one  place,  a (tone,  computed  at  1 2 tons  weight,  which  lay  ninety 
feet  from  the  fea,  was  raifed  out  of  its  place,  and  thrown  two 
fathoms  farther  from  the  fliore.  Many  velfels  were  wrecked, 
and  vaft  quantities  of  fdli  thrown  upon  the  fliore.  In  the 
iiland  of  Moufa,  I obferved  many  great  malfes  of  fandftone, 
which  had  been  torn  off  by  the  violence  of  the  ftorm,  and 
thrown  far  inland. 

The  aurora  borealis,  or  what  is  ufually  called  ftreamers,  il- 
luminates the  fky  with  uncommon  brilliancy,  and  helps  great- 
ly to  alleviate  the  gloom  of  the  long  winter  nights. 


MAINLAND. 


THIS  is  by  far  the  largeft  of  the  Shetland  Iflands,  being 
about  feventy  miles  long,  and  from  twenty  to  half  a mile 
broad,  x 
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The  cliffs  around  the  whole  ifland  are  very  rugged,  but  more 
io  on  the  weft  than  on  the  eaft  fide ; and  the  bays  or  voes, 
iftands  and  rocks,  are  alfo  more  numerous  on  the  weft  than  on 
the  eaft  coaft. 

There  are  few  mountains  of  any  confiderable  height,  being 
generally  from  a thoufand  to  fifteen  hundred  feet  high.  Few 
of  them  are  unconnected ; but  they  generally  run  from  N.  to 
S.  in  the  form  of  chains,  having  round-backed  fummits,  ap- 
proaching more  or  lefs  to  the  conical  form.  Several  confidera- 
ble ridges  can  be  traced  along  the  whole  of  their  courfe ; and 
of  thefe  the  moft  remarkable  are  the  following : 

1.  Cliff  Hills.  This  range  commences  oppofite  to  the 
ifland  of  St.  Ranens,  where  it  is  of  confiderable  height,,  and 
runs  by  Scalloway  to  Deal-Voe,  and  from  that  to  the  fea, 
where  it  becomes  gradually  lower. 

2.  A range,  which  has  no  particular  name,  rifes  from  Weft- 
ihore,  and  runs,  with  little  variation  in  height,  S.  W.  and 
N.  E.  to  Lunnefting,  terminating  on  the  fea-fhore. 

3.  A range  rifes  upon  the  eaft  fide  of  Weefdale-Voe  from 

Bunenefs, 
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Bunenefs,  and  runs  from  16  to  18  miles,  terminating  on  the 
foutli  fide  of  Deal-Voe,  in  the  parifh  of  Delting. 

4.  The  highed  range  rifes  from  the  weft  fide  of  Weefdale- 
Voe  from  Ruftanefs,  and  terminates  at  Frifkinefs  in  Delting. 

The  Mainland  is  divided  into  feveral  parilhes,  fome  of  them 
of  conliderable  extent : the  parifli  of  Lerwick,  which  gives 
name  to  the  principal  village  in  the  ifland,  is  the  dualled.  This 
village  contains  about  2000  inhabitants,  and  is  built  upon  the 
fhore  of  Braffay  Sound,  which  is  near  the  middle  of  the  ifland. 
The  houfes  in  general  are  but  indifferent ; here  and  there,  how- 
ever, there  are  fome  commodious  dwellings  : and  they  are  built 
of  fandftone  and  fanddone  breccia,  forming  one  dreet,  which 
is  terminated  by  Fort-Charlotte.  This  fort  was  built  during 
the  time  of  Oliver  Cromwell,  and  was  for  a long  time  in  a date 
of  ruin,  until  lately  that  it  has  been  repaired  at  great  expence, 
and  garrifoned  by  a corps  under  the  command  of  a captain, 

r • ■ f " • ■ * r r r.  • * » 

Braffay  Sound,  which  is  the  harbour  of  Lerwick,  is  one  of 
the  mod  extenfive  and  fafe  harbours  in  the  Britidi  dominions ; 
and  has  its  name,  and  is  formed  in  part  by  the  idand  of  Braf- 
fay. This  idand  is  about  5 miles  long,  and  between  2 and  ^ 
broad,  but  very  irregular  in  its  fhape.  It  is  high  and  rugged 
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on  the  S.  and  E.  where  it  is  much  expofed  to  the  adlion  of  the 
fea ; but  it  is  comparatively  low  on  the  W.  and  N.  where  it 
forms  part  of  the  found.  The  highefl  hill,  which  is  called 
the  Ord  of  BraiTay,  forms,  towards  the  fea,  frightful  precipi- 
ces, feveral  hundred  feet  high ; all  compofed  of  fandftone, 
fandftone  flag  and  breccia : and  the  whole  ifland  is  compofed 
of  the  fame  materials.  A great  mafs  has  been  feparated  from 
the  eaft  fide  by  the  violent  adlion  of  the  fea,  and  forms  what  is 
called  the  ifle  of  Nofs,  remarkable  for  its  tremendous  cliffs 
and  holm,  where  the  natives  encounter  many  dangers  in  fowl- 
ing. This  famous  holm  * is  feparated  about  34  fathoms  from 
the  ifle,  and  is  perfectly  mural  on  all  fides,  fo  as  to  prefent  a 
moft  terrific  afpe<5l  when  viewed  from  below.  Inacceftible  as 
it  appears,  it  has  not  prevented  the  daring  i (landers  from  gain- 
ing its  fummit,  which  exploit  was  performed  many  years  ago,, 
by  a fearlefs  fowler,  who,  having  climbed  to  the  top,  drove 
flakes  into  the  ground,  and  ropes  being  thrown  around  them 
from  the  oppofite  fide,  were  faftened  to  correfponding  flakes 
upon  the  bank  of  the  ifland  ; a machine  of  wood,  which  they 

call 

* Mr  Pennant,  in  the  elegant  introdu&ion  to  his  Ar£tic  Zoology,  has  given 
a drawing  of  Low’s,  which  exprefles  the  appearance  of  the  holm  very  indiffe- 
rently. The  holm  is  faid,  by  Mr  Pennant,  to  be  480  feet  in  height:  this  is  cer- 
tainly too  high. 
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call  a cradle,  was  then  fattened  upon  the  ropes,  fo  that  it  could 
be  pulled  backwards  and  forwards  : and  in  this  way  they  go  in 
queft  of  the  numberlefs  fea-fowl  that  inhabit  thefe  cliffs.  The 
fowler  who  firtt  planted  the  flakes,  flufhed  with  his  fuccefs, 
would  not  take  advantage  of  the  cradle,  but,  braving  every 
aid,  attempted  to  defeend,  and  was  dafhed  to  pieces  upon  the 
rocks  below.  The  ifland  and  the  holm  do  not  differ  from  Braf- 
fay  in  their  compofitioil ; being  formed  of  fandftone,  fandftone 
flag,  and  breccia  : but  the  fandftone  is  of  various  colours,  a 
confiderable  extent  of  the  cliffs  being  of  a reddifh  hue. 

The  oppofite  fide  of  the  found,  where  Lerwick  is  fituated,  is 
compofed  of  the  fame  fandftone  and  breccia  which  we  obferve 
at  Braffay.  The  fort,  already  mentioned,  forming  one  extre- 
mity of  the  town,  is  built  upon  a rock  of  breccia  ; which  foon 
gives  place  to  a horizontal  ftratum  of  fandftone,  running  to  the 
oppofite  extremity  of  the  town,  called  the  Nab.  The  hills  in 
the  neighbourhood  are  not  high,  and  are  compofed  of  fand- 
ftone and  breccia.  This  fandftone  is  the  lame  we  obferve 
in  all  the  other  parts  of  the  ifland.  The  breccia  is  compo- 
fed of  fragments  of  red  granite,  micaceous  fhiftus,  quartz, 
felfpar,  and  green  mica : the  fragments  are  either  rounded 
or  angular ; of  various  fizes,  from  that  of  a grain,  to  maf- 
fes  of  feveral  hundred  weight.  The  fubftramen,  or  bafts, 
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is  hardly  difcernible,  excepting  in  large  mafles,  when  a pafte 
is  formed  by  the  fmaller  fragments.  1 alfo  obferved,  in  ge- 
neral, that,  where  the  fragments  are  large,  the  ftrata  are  di- 
ftinguifhed  with  difficulty,  and  are  horizontal ; but  as  the 
particles  become  fmaller,  the  ftrata  are  more  diftind  and  in- 
clined. 

The  coaft,  from  Lerwick  to  Quarf,  is  compofed  of  fand- 
ftone  : in  fome  places,  however,  there  are  great  rocks  of  brec- 
cia, which  have  a very  lingular  appearance,  owing  to  the  im- 
menfe  fize  of  the  concretions. 

1 

On  this  part  of  the  coaft  there  are  feveral  extenfive  caves. 
We  rowed  a conftderable  way  into  one  of  them,  then  landed, 
and  walked  to  its  farther  extremity.  At  the  entrance,  it  is  a 
natural  arch,  which  becomes  gradually  lower  until  it  is  loft  in 
darknefs,  where  nothing  is  to  be  heard  but  the  dropping  of 
water  from  the  damp,  bladk  roofs,  and  now  and  then  the  ffienee 
is  difturbed  by  the  fnorting  of  feals,  or  the  flutter  of  the  peli- 
can! or  eolumbse.  But  the  moft  beautiful  part  of  thefe  rocky 
fcenes,  is  the  wonderful  tranfparency  of  the  water,  which  dif- 
dofes,  to  our  view,  rocks  of  various  fantaftic  forms,  covered 
with  the  beautiful  millepora  rubra,  and  adorned  with  fuci  of  a 
great  variety  of  colours.  Thefe  fuci,  when  moved  by  the  gen- 
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tie  motion  of  the  water,  difcover  numerous  fpecies  of  fpongiae, 
adliniae  and  echini,  of  the  moft  exquihte  colours,  altogether 
forming  an  admirable  fubmarine  picture. 

At  Quarf,  the  iflancl  is  only  about  two  miles  broad,  form- 
ing the  ifthmus  which  connects  the  fouthern  parifhes  with  the 
mainland.  It  forms  a kind  of  valley,  which  is  bounded  on 
both  fides  by  mountains  of  confiderable  height,  compofed  of 
micaceous  fhiftus.  Here,  there  is  a fmall  fifhing  flation,  from 
which  boats  go  to  the  Haafe , or  fifhing  ground,  in  fearch  of 
tufk  and  ling. 

The  land  from  this  again  becomes  broader,  forming  one  fide 
of  iEthvoe,  and  is  compofed  of  fandftone,  and  breccia;  in  fe- 
veral  places,  however,  there  are  confiderable  flrata  of  limeftone, 
which  is  worked  for  building  and  manuring  the  ground.  This 
voe  is  a large  open  bay,  having  the  flat  and  cliffs  of  Coningf- 
burgh  on  the  north  and  weft,  with  Sandlodge,  and  Moufa  on 
the  fouth.  The  cliffs  of  Coninglburgh,  which  form  part  of 
the  range  of  hills  that  rife  oppofite  to  St.  Ranens,  are  compofed 
of  micaceous  fhiftus  ; and  in  feveral  places  it  is  to  be  obferved, 
with  the  common  argillaceous  fandftone  covering  it. 

Among 
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Among  the  flrata  of  micaceous  fhiflus,  I obferved  beautiful 
fpecimens  of  cryftallifed  fienite. 

*•  * 

Having  palled  thefe  cliffs,  we  come  to  Sandlodge,  one  of  the 
feats  of  the  ancient  and  moll  hofpitable  family  of  Bruce  of  Sum- 
burgh.  It  is  fituated  upon  the  fea  fhore  ; having  a pretty  ex- 
tenfive  flat  near  it.  At  a little  diflance  from  the  fhore,  in  the 
fandflone,  which  is  here  flill  continued,  there  is  a vein  of  cop- 
per pyrites,  or  fulphuret  of  copper,  which  was  worked  for 
lo me  time,  by  a party  of  miners,  from  Wales,  with  very  flat- 
tering profpedls  ; but  the  vein  gradually  decreafed  in  width, 
until  it  was  not  above  an  inch  broad,  when  it  was  thought 
proper  to  leave  it  f.  On  the  oppofite  fide  of  the  houfe, 
there  is  another  large  vein  of  iron  ore,  above  fix  feet  wide, 
having  a very  fcorified  afpedt.  This  was  alio  worked  for 
fome  time,  but  the  great  expence,  and  the  fmall  propor- 
tion of  copper  obtained,  foon  made  it  to  be  given  up.  The 
fandflone  continues  from  this,  all  around  to  the  bay  of  Sand- 
wick,  here  and  there  interfered  with  calcareous  fpar,  and  much 
impregnated  with  oxyd  of  iron.  Betwixt  Sandlodge  and 
Sandwick  bay,  lies  the  fmall  ifland  of  Moufa,  or  Queen  ifland, 

about 

f I am  happy  to  learn,  that  thefe  mineral  appearances  have  again  attra&ed  the 
attention  of  fome  Welfh  miners,  and  they  are  now  bnfy  raifing  the  ore. 
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which  is  about  a mile  and  a half  long,  and  upwards  of  a 
quarter  of  a mile  broad.  It  is  rather  low,  compofed  entirely 
of  fandftone,  and  fandftone  dag,  with  feveral  ftrata  of  limeftone, 
which  run  in  the  fandftone  from  eaft  to  weft. 

The  whole  coaft  from  Sand  wick  to  Sumburgh  head,  the 
moft  fouthern  point  of  the  ifland,  is  almoft  entirely  compofed 
of  fandftone,  and  breccia,  lying  upon  the  mountains  of  gneifs 
and  micaceous  fhiftus,  which  run  through  this  part  of  the  ifl- 
and ; there  are  alfo  in  feveral  places  confiderable  ftrata  of  lime- 
ftone. From  Sumburgh  head,  which  is  entirely  compofed  of 
fandftone,  we  have  an  extenfive  and  beautiful  view  of  a great 
part  of  the  Mainland,  ifland  of  Braflay,  and  ftupendous  Nofs  j 
on  the  one  hand  the  far  diftant  Fair  ifle  rifes  gently  in  the  ho- 
rifon,  and  on  the  other  the  feciuded  Tula  forms  a tremendous 
object.  Below  us  we  have  a direful  example  of  the  blowing  of 
loofe  fand,  or  what  is  called  the  Sand  Flood ; for  an  eftate  which 
belongs  to  Sinclair  of  Brue  is  now  rendered  a forlorn  wafte, 
which,  before  this  calamity,  was  one  of  the  moft  productive 
parts  of  the  ifland.  I could  not  learn  the  caufe  of  this  difafter, 
but  it  was  probably  owing  to  the  tearing  up  fome  of  the  plants 
which  are  known  to  prevent  the  blowing  of  fand.  This  prac- 
tice cannot  be  too  feverely  reprobated,  when  it  is  known  that 
the  confequences  are  fo  pernicious  ; thus,  in  many  of  the  Wef- 
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tern  Iflands  Dr.  Walker  has  obferved,  that  if  the  fmalleft  aper- 
ture be  made  in  the  fand,  the  flood  inftantly  commences  ; and 
we  know  that,  in  Suffolk,  a quantity  of  fand,  which  at  firft  only 
covered  about  ten  acres,  has  now  fpread  itfelf,  and  covers  fe- 
veral  thoufand.  The  flowing  of  plants,  which  grow  in  loofe 
fand,  is  the  only  remedy  which  can  be  recommended  to  flop 
the  baneful  progrefs  of  thofe  floods.  Of  thefe  feveral  have 
been  recommended  ; but  the  mofl  efficacious,  are  the  Galium 
hiteum,  Elymus  arenarius,  Triticum  junceum,  and  Arundo 
arenaria  ; this  lafl  the  Dutch  plant  with  great  benefit.  From 
Sumburgh  head  acrofs  the  large  open  Quendal  bay,  little  is  to 
be  feen,  except  a few  rocks  of  an  extremely  coarfe  breccia,  of  the 
common  kind.  At  the  next  head-land,  Fitful  head,  the  pri- 
mary mountains  make  their  appearance,  without  any  covering 
of  the  fecondary  breccia  or  fandftone,  which  difappears  at  one 
fide  of  Quendal  bay,  and  is  not  to  be  obferved  again  until  we 
come  to  Sandnefs  hill  on  the  north  weft  part  of  the  ifland. 
This  immenfe  head-land  is  almofl  entirely  compofed  of  a lead- 
toloured  micaceous  fliiflus,  of  which  the  greater  part  is  mica, 
in  very  minute  fcales  ; and  in  the  fiflures  of  the  rock  I obferv- 

i 

ed  feveral  fmall  portions  of  micaceous  iron  ore.  The  micace- 
ous fliiflus  is  here  to  be  obferved  palling  to  chlorite  fliiflus,  and 

* 

intermixed  with  the  talcite  of  Mr  Kirwan,  and  confiderable 
quantities  of  quartz.  Below  this  at  Garthnefs,  there  is  a large 
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vein  of  fulphuret  of  iron,  about  feven  feet  thick,  running  in  a 
ftone  intermediate  between  micaceous  fhiftus  and  chlorite  fhif- 
tus.  It  lies  expofed  to  the  day  for  twenty  or  thirty  feet,  and 
was  worked  for  fome  time,  but  was  alfo  given  up. 

The  coaft  from  this  all  along  the  weft  fide  by  Bigtoun  to 
Scalloway,  including  Colfa  ifle,  and  the  ifland  of  Saint  Ranens, 
is  compofed  of  granite,  micaceous  fhiftus,  chlorite  fhiftus,  talcite 
of  Mr  Kirwan  and  quartz. 

The  ifland  of  Saint  Ranens  is  fmall,  very  rugged,  and  con- 
nected with  the  Mainland  by  a bank  of  decompofed  micaceous 
fhiftus.  Captain  Prefton,  in  his  chart  of  the  Shetland  Iflands, 
has  placed  this  bank  at  one  end  of  the  ifland,  in  place  of  the 
middle.  The  coafl  from  this  to  Cliff  Sound  is  very  rugged, 
owing  to  its  expofure to  the  Atlantic  Ocean;  but  in  the  Sound, 
the  land  is  defended  by  the  iflands  of  Houfe,  Burra,  and  Tron- 
dray,  and  is  neither  rugged  nor  very  abrupt. 

The  ifland  of  Houfe  is  about  three  miles  long,  narrow  and 
flat,  compofed  of  micaceous  fhiftus,  granite  and  quartz.  Near 
to  the  north  end  I obferved  a vein  of  granite  two  or  three  feet 
wide,  running  in  the  micaceous  fhiftus ; the  granite  had  the 
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ufual  appearance,  and  where  in  contadl  with  the  ftratified  mat- 
ter was  not  at  all  altered  in  hardnefs. 

The  ifland  of  Burra,  which  is  feparated  from  the  illand  of 

Houfe  by  a fmall  found,  is  alfo  more  rugged  on  the  weft,  where 

. / 

it  is  much  expofed  to  the  adlion  of  the  fea,  and  is  compofed  of 

granite,  micaceous  fhiftus  and  quartz. 

# 

The  coaft  and  hills  from  Scalloway  by  Uftnefs  Voe,  Strom- 
nefs  Voe  to  Weefdale  Voe,  are  compofed  of  the  ufual  alpine 
rocks.  At  Weefdale  Voe  there  is  a great  ftratum  of  limeftone, 
which  can  be  traced  for  feveral  miles  running  in  the  micaceous 
Ihiftus.  All  the  hills  in  the  neighbourhood  are  compofed  of 
micaceous  fhiftus,  talcite  and  gneifs  ; this  laft  by  decompoft- 
tion  forms  a clay-like  mafs,  which  the  inhabitants  ufe  for  ful- 
lers earth.  A great  fe&ion  of  the  gneifs  is  to  be  feen  amongft 
thefe  hills,  in  various  ftages  of  decompofition  *.  From  Weef- 
dale through  jEthfting  and  Sandfting,  the  alpine  rocks  con- 
tinue, 

• 

* The  late  Mr  Wedge-wood,  upon  analyzing  an  earthy  fubftance  from  Sid- 
ney Cove,  New  Holland,  was  led  from  feveral  circumftances  to  conclude,  that  it 
contained  a new  earth  which  he  called  Sydneia.  Lately,  however,  Mr  Hatchet, 
in  a paper  read  to  the  Royal  Society  of  London,  fJias4  demonftrated,  in  a 

moll 
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tiivue,  forming  in  many  places  conliderable  hills,  and  upon  the 
fea-Ihore  immenfe  precipices  of  red  granite.  The  fcenery 
upon  this  coaft  is  awfully  grand  ; a great  extent  of  coaft,  dread- 
fully rugged  and  broken,  prefents  to  our  view  vaft  detached 
pillars,  and  numberlefs  magnificent  arches,  through  which  the 
tides  rufli  with  inconceivable  fury,  and  the  whole  being  tinged 
■with  a reddilh  hue,  produces  a grand  effect,  when  contrafted 
with  the  lurid  appearance  of  a ftormy  Iky. 

The  next  parifli,  which  is  named  Walls,  I had  but  little  op- 
portunity of  examining,  fo  that  I can  fay  nothing  with  cer- 
tainty of  its  compofition.  In  the  neighbouring  parifli  of  Sand- 
nefs,  the  fandftone  again  makes  its  appearance  at  Sandnefs 
hill,  which  is  of  confiderable  height.  From  this  the  coaft  be- 
comes gradually  lower,  and  is  in  many  places  peculiarly 
fterile  and  iron-like ; the  land  again  rifes  in  height,  and  fo 
on  alternately  all  around  the  ifland,  forming  many  confider- 
able voes,  with  very  magnificent  pieces  of  fcenery,  particularly 
the  Doreholm  off  the  parifli  of  North  Maving,  which  is  a vaft 
detached  rock,  perforated  by  a great  natural  arch,  very  fimilar 

C c 2 to 


mod  fatisfa&ory  manner,  that  this  fuppofed  earth  is  a compound  of  filex,  argil, 
and  oxyd  of  iron  ; and  he  fuppofes  that  it  is  derived  from  a decompofed  granite, 
or  gneifs,  fimilar  to  what  has  been  mentioned  above. 
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to  fome  of  thofe  obferved  by  Captain  Cook  among  the  South- 
Sea  Iflands.  The  immenfe  rocks,  the  Offa,  Skerries,  and  Ram- 
na  Stalks,  prefent  a mofl  tremendous  appearance  in  ftormy 
weather : but  to  particularize  the  many  rocky  fcenes*  that  oc- 
cur around  this  ifland,  would  be  foreign  to  my  prefent  purpofe. 
I fhall  therefore  conclude  this  fketch,  by  remarking,  that  the 
rocks  (fo  far  as  I have  examined)  are  either  granite,  gneifs, 
micaceous  fhiftus,  chlorite  fhiftus,  limeftone,  or  fandftone ; but 
I did  not  obferve  this  laft  in  any  quantity  till  we  came  to  the 
eaft  coaft. 


F O U L A* 

THIS  ifland  is  about  three  miles  along,  and  half  a mile  broad, 
fituated  in  the  Atlantic  Ocean,  about  twenty-four  miles  from 

Main- 

* As  the  Orkney  Iflands  are  -vifible  from  the  heights  of  Foula  in  clear  wea- 
ther, there  can  be  little  doubt  of  its  being  the  Ultima  Thule  of  Tacitus  : that 
of  Pythias  the  Marfeillian,  who  was  contemporary  with  Ariftotle,  is  thought,  by 
Mr  Pennant  +,  to  be  Iceland,  while  Dr  Foller  J is  decidedly  of  opinion  that  it  is 
fome  part  of  the  Shetland  Iflands. 

f Arftic  Zoology,  vol.  i.  p.  lvii. 
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Mainland  ; holding  the  fame  fituation  with  regard  to  Shetland, 
which  St.  Kilda  does  to  the  Hebrides.  It  contains  but  little 
level  ground,  being  chiefly  formed  of  three  hills,  of  a nearly 
conical  fhape ; the  higlieft  of  thefe  is  between  800  and  900 
feet  in  height.  Here  there  is  but  one  landing-place,  and  in  bad 
weather  it  cannot  be  approached.  The  eaft  fide,  which  is 
much  lower  than  the  weft  is  compofed  of  granite,  micaceous 
fhiftus,  and  quartz.  The  micaceous  fhiftus  covers  the  granite ; 
but  in  fome  places  the  fea  has  wafhed  it  away,  and  left  the  gra- 
nite expofed,  which  is  of  a red  colour,  and  is  frequently  tra- 
verfed  with  confiderable  veins  of  quartz.  The  micaceous 
fhiftus  alfo  contains  nefts  of  green  adlynolite,  and  garnets  are 
often  difperfed  thro’  it.  The  fouth,  weft,  and  north  fides  of 
the  ifland  are  compofed  of  fandftone,  and  fandftone  flag,  of 
the  fame  fpecies  with  that  we  have  obferved  in  the  other  parts 
of  Shetland.  Upon  the  weft  fide  there  are  molt  hideous  preci- 
pices, inhabited  by  numberlefs  fea-fowl,  which  the  people  run. 
incredible  rifks  in  catching. 

The  account  which  Pontopiddan  has  given  of  the  fowlers  in 
Norway,  is  realifed,  and  even  exceeded  by  the  inhabitants  of 
this  fecluded  fpot.  It  is  not  many  years  fince  it  was  a com- 
mon obfervation,  that  few  died  a natural  death,  being  either 
drowned  or  dafhed  to  pieces  among  thefe  terrible  precipices : 


now 
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now  they  are  more  cautious,  and  comparatively  few  are  de- 
ftroyed. 


PAPA-STOUR. 

THIS  ifland  is  of  a very  irregular  fhape,  about  a mile  long, 
and  half  a mile  broad,  lying  in  the  mouth  of  St.  Magnus  Bay, 
at  a little  diftance  from  the  fhore  of  Mainland.  It  is  low,  but 
one  of  the  moft  fertile  of  the  Shetland  Blands  ; and  it  has  fe- 
veral  tolerable  harbours,  of  which  Hamna  Voe  is  the  belt: 
but  the  entry  is  difficult,  on  account  of  a great  ridge  of  rocks, 
which  runs  acrofs  the  entrance.  At  Houfe  Voe,  which  is  the 
ufual  landing-place  in  coming  from  Mainland,  fandftone,  fand- 
ftone  flag  and  breccia  form  one  fide  of  the  voe,  which  is  low, 
and  not  rugged.  In  going  round  the  ifland  toward  the  next 
harbour,  called  Olis  Voe,  the  fandftone  difappears,  when  a 
foffil,  nearly  fimilar  to  wacken,  prefents  itfelf,  forming  cliffs 
of  confiderable  height,  without  any  marks  of  ftratification  ; 
and  it  continues  with  little  interruption  all  around  the  ifland, 
until  it  meets  with  the  fandftone  ftrata  on  the  oppofite  fide, 
from  this,  it  appears,  that  thefe  two  genera  of  rock  form  the 

greater 
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greater  part  of  the  ifland.  Several  other  fofftls,  however,  are 
to  be  obferved,  either  in  ftrata  below  the  wacken,  in  veins,  or 
fporadic.  Thus,  upon  the  north  fide  of  the  ifland,  the  wacken 
lies  upon  a kind  of  breccia,  much  refembling  that  of  the  Cal- 
ton  Hill,  near  Edinburgh.  It  is  alfo  traverfed  by  veins  of  dif- 
ferent kinds,  which  run  in  different  directions,  and  vary  confi- 
derably  in  their  magnitude.  The  following  are  thofe  which  I 
obferved.  1.  Veins  of  greenftone  and  bafalt : the  bafalt  fome- 
times  contains  fmall  cryftals  of  fluor  fpar.  The  appearance  of 
fluat  of  lime  in  bafaltic  rocks  is  rare  ; the  only  fimilar  inftance 
I am  acquainted  with,  is  detailed  in  the  6th  volume  of  the 
Journal  des  Mines,  where  it  is  mentioned  that  grains  of  fluor 
fpar  had  been  obferved  in  a bafaltic  rock.  2.  Veins  of  femi- 
indurated  fteatites,  which  often  contain  hollow  nodules  of  chal- 
cedony and  jafper,  which  are  lined  with  cryftals  of  quartz. 
3.  Veins  of  red  finople,  which  are  intermixed  with  chalcedony 
and  quartz. 

/ 

I cannot  difmifs  this  fliort  account,  without  mentioning, 
that  various  fpecies  of  pumice  are  to  be  gathered  in  fevei al  of 
the  voes  of  this  ifland,  and  fome  of  the  pieces  are  of  very  con- 
fiderable  fize.  Similar  kinds  of  pumice  are  got  near  the  Giant’s 
Caufeway,  in  Ireland,  and  upon  the  fhores  of  the  Weftern 
I Hands,  which  volcanifts  have  reckoned  a verv  fatisfaCtorv 
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proof  of  their  chimera.  An  examination  of  the  rocks  would 
foon  fatisfy  any  one  but  a volcanift  that  thefe  were  adventitious 
matters.  Accordingly,  their  origin  is  now  plainly  traced  from 
the  famous  ifland  of  Iceland  ; and  this  is  rendered  the  more 
probable,  when  we  confider,  that  many  light  fubftances  are 
floated,  from  the  Weft  India  Iflands,  upon  the  fhores  of  the 
Shetland  and  Weftern  Iflands. 


VEMENTRY. 

THIS  ifland  is  fituated  in  St.  Magnus  Bay,  at  a confiderable 
diftance  from  Papa-ftour.  It  is  much  interfered  by  the  fea, 
and  rifes  high  in  the  middle,  forming  what  is  called  the  Wart 
of  Vementry,  upon  the  top  of  which  there  are  the  remains  of 
a burgh.  From  this  hill,  we  have  a view  of  the  whole  ifland, 
and  the  adjacent  coaft  of  Mainland  j than  which  nothing  can 
be  a more  dreary  profpe<ft. 

From  the  Ihort  time  I was  upon  this  ifland,  I can  only  fay, 
in  general,  that  it  appeared  to  be  compofed  of  granite,  diffe- 
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rent  kinds  of  micaceous  fhiftus,  and  a beautiful  fpecies  of 
hornftone  porphyry,  which  I obferved  in  various  ftages  of  de- 
compofition ; in  fome  fpecimens  the  feltfpar  appeared  to  be  de- 
compofed  firft,  in  others  the  hornftone. 


1 ■»  m—  

MUCKLE-RHOE. 

THIS  ifland  is  about  twenty-four  miles  in  circumference,  the 
eaft  and  fouth  ftdes  are  low,  owing  to  their  being  defended 
from  the  violent  aftion  of  the  fea  by  the  Mainland,  but  the 
weft  fide  is  very  rugged  and  broken.  From  the  little  opportu- 
nity I had  of  examining  it,  I can  only  fay  that  a confiderable 
part  appeared  to  be  compofed  of  granite.  Another  ifland  in 
the  fame  bay,  called  Papa  Little,  appears  to  be  compofed  of 
granite  and  micaceous  fhiftus,  of  various  kinds. 

D d 
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U N S T... 

THIS  is  the  moft  northern  of  the  Shetland  i (lands ; it  is  about 
eight  miles  long,  and  from  two  to  two  and  a half  miles  broad. 
Its  form  is  that  of  a lengthened  fquare  ; the  fea  coaft  is  as 
ufual  very  rugged,  and  the  ifland  is  hilly  ; the  higheft  hill 
which  is  named  Valley-field,  is  about  feven  hundred  feet. 
There  are  two  excellent  harbours,  Balta  and  Uyea  Sound, 
which  are  often  of  the  greatefl  fervice  in  fheltering  veflels  that 
pafs  to  and  from  the  Greenland  feas  ; but  the  firft  is  generally 
preferred  as  being  more  convenient  and  fafe.  Balta  Sound  is 
a pretty  deep  inlet,  formed  into  an  excellent  harbour  by  the 
ifland  of  Balta  that  lies  acrofi  its  entrance,  thus  forming  two 
paflages  ; one  from  the  north  is  rocky  and  only  fit  for  fmall 
veflels,  but  the  other  from  the  fouth  will  allow  large  fhips  to 
e nter. 

The  hills  upon  the  north  fide  of  this  found  are  of  confidera- 
ble  height,  compofed  of  ferpentine,  but  prefent  an  extremely 
bleak  and  barren  afpecfl,  owing  to  the  iron-brown  covering, 
which  it  acquires  by  the  action  of  the  weather.  The  ferpentine 
is  of  a green  colour,  is  frequently  traverfed  with  fmall  veins 
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of  iron  ore,  and  often  aflumes  a fibrous  appearance,  forming 
what  Wallerius  calls  talcite ; a (tone  very  different  however 
from  the  talcite  of  Mr  Kirwan.  It  alfo  contains  lamellar  acfty- 
nolite,  labrador  hornblende,  tremolite,  and  veins  of  fhiftofe  talc 
traverfe  it. 

This  ferpentine  continues  to  form  the  hills  and  cliffs,  until 
we  arrive  at  the  beautiful  bay  of  Norwick,  when  a fingular 
ftriated  micaceous  fhiftus  takes  it  place,  forming  one  fide  of 
the  bay  ; this  alfo  conftitutes  a great  part  of  the  coaft  until  a 
fpecies  of  gneifs  (remarkable  for  the  large  fize  of  its  cryftals  of 
feltfpar)  makes  its  appearance,  the  micaceous  fhiftus  which  co- 
vered it  being  wafhed  away.  Near  to  this  place  an  immenfe 
mafs  has  been  feparated  from  the  land,  forming  a great  hollow 
called  Saxes  Kettle,  from  the  fea  ruffling  through  a narrow 
aperture  at  the  bottom,  which  caufes  it  to  boil  up  with  great 
violence.  * 

D d 2 The 


* Here  the  Shetland  Giant  Saxe  ufed  to  boil  his  prey,  and  terrify  the  af- 
frighted natives  ; but  more  furprifing  than  this  is  a famous  well  at  a little  dif- 
tance,  where  the  inhabitants  fay  their  anceftors  ufed  to  get  boiled  or  roafted  filh, 
in  proportion  to  the  depth  they  went.  This  is  a fa£t  truly  Plutonic,  well  deferv- 
ing  the  attention  of  world  makers. — Brand's  Hi/1  ary  of  the  Orkney  and  Shetland 
Iflands. 
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The  land  from  this  runs  out  to  form  what  is  called  the 
point  of  Lambanefs,  equally  fteep,  but  not  fo  high  as  the  fkffs 
of  the  bay,  and  from  this  to  the  Sha,  the  mod  northern 
point  of  the  ifland,  and  of  his  Majefty’s  dominions,  the  gneifs 
continues,  and  does  not  difappear  until  we  approach  to  the 
deep  bay  of  Bura-firth,  where  the  land  becomes  higher,  form- 
ing lofty  cliffs  of  micaceous  fhiftus.  At  the  bottom  of  this 
bay  the  land  is  low,  prefenting  beautiful  rocks  of  undulated 
micaceous  fhiftus  j-  ; but  after  crofting  the  bay  we  find  the 
land  rife  gradually,  forming  the  lofty  cliffs  of  Hermonefs, 
which  are  compofed  of  fimilar  rocks.  At  the  bottom  of  thefe 
cliffs  there  are  immenfe  caves  excavated  by  the  fea,  into  which 
a boat  can  row  many  hundred  feet  in  calm  weather  ; the  en- 
trance is  faid  to  be  ornamented  with  regular  otftogonal  pillars, 
but  what  their  nature  is  I could  not  determine,  as  the  furf 
prevented  me  from  approaching.  Is  it  probable  that  they  are 
formed  of  gneifs  ? for  there  is  no  other  foffd  near  but  mica- 
ceous fhiftus.  From  this  the  whole  weft  coaft  is  very  lofty 
and  rugged,  compofed  of  micaceous  fhiftus,  and  this  laft  often 
contains  extremely  beautiful  regularly  cryftallized  garnets  of 

great 

f This  fpecies  is  entirely  compofed  of  mica  without  any  admixture  of  quartz, 
which  Karftcn  in  his  catalogue  of  the  Lelkean  cabinet  reckons  a rare  produ&ion. 
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great  fize.  As  we  approach  the  fouth  weft  extremity,  the  land 
becomes  lower,  and  towards  Belmont,  the  feat  of  Thomas 
Mouat,  Efq.  of  Garth,  ftrata  of  ardefia,  or  primitive  argilla- 
ceous fhiftus,  are  to  be  obferved  in  the  neighbourhood  of  the 
micaceous  fhiftus.  The  ferpentine  now  again  makes  its  ap- 
pearance, and  forms  in  feveral  places  confiderable  hills,  which 
have  as  ufual  a barren  and  bleak  afpeCt.  On  the  fea  fhore, 
between  Uyea  Sound  and  the  caftle  of  Mounis,  there  are  ftra- 
ta of  fandftone ; and  from  this  to  Balta  Sound  the  hills  and 
fliores  are  low,  formed  of  micaceous  fhiftus  with  a compound 
rock  of  green  hornblende  and  quartz,  and  in  fome  places  we 
obferve  rocks  of  a compact  feltfpar  with  hornblende. 


FETLAR, 

THIS  ifland  is  about  four  miles  long,  and  three  and  a half 
broad,  of  an  irregular  fhape,  owing  to  its  being  much  expofed 
to  the  aCtion  of  the  fea.  Its  mineral  productions  are  not  very 
different  from  thofe  in  Unft ; indeed  it  is  probable  that  at  one 
time  they  were  joined.  There  are  no  harbours  of  any  confe- 
rence ; the  bay  of  Trefta  is  one  of  the  largeft,  but  is  not  fafe 

in 


2 14 


SHETLAND  ISLANDS. 


in  ftormy  weather.  One  fide  of  this  bay  is  compofed  of  mica- 
ceous fhiftus,  quartz,  in  which  large  cryftals  of  fhorl  are  to  be 
obferved,  with  ftrata  of  alpine  or  primary  limeftone.  On  the 
oppofite  fide  of  the  bay  there  are  appearances  of  plumbago ; in 
one  place  particularly  there  is  a vein  of  a matter  refembling  an 
impure  plumbago,  which  is  between  two  and  three  feet  wide, 
running  to  all  appearance  in  micaceous  fhiftus.  This  latter 
foftil  forms  the  coaft  for  a confiderable  way.  It  however  dif- 
appears,  when  immenfe  cliffs  of  ferpentine  are  to  be  obferved, 
which  often  afford  beautiful  maffes  of  rock  cryftal,  alfo  fine 
fpecimens  of  afbeftus  and  amianthus.  The  ferpentine,  having 
formed  a confiderable  extent  of  cliffs,  difappears,  when  a curi- 
ous fpecies  of  micaceous  fhiftus  prefents  itfelf,  compofed  of 
rounded  maffes  of  quartz,  of  confiderable  fize,  connected  by 
means  of  mica,  thus  forming  a rock  not  unlike  to  breccia. 
This  rock,  however,  is  only  to  be  confidered  as  a fpecies  of 
micaceous  fhiftus,  where  the  quartzy  maffes  are  of  a greater 
fize  than  ufual.  Similar  appearances,  but  not  fo  ftriking, 
have  been  obferved  in  other  countries  ; thus  the  great  road 
which  traverfes  Moravia,  is  made,  in  the  environs  of  Mark- 
Stannern,  with  a fpecies  of  gneifs,  which  has  diffeminated  glo- 
bules of  quartz,  about  half  an  inch  in  diameter  -f.  This  cu- 
rious 

\ 
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rious  rock  forms  a confiderable  extent  of  cliffs  ; but  at  Strand- 
burgh,  a micaceous  fhiftus,  which  feems  palling  to  ardefia, 
takes  its  place.  This  micaceous  fhiftus  alfo  forms  a confidera- 
ble  extent  of  coaft,  which  is  low,  prefenting  a moft  fplendid 
appearance  when  the  fun  fhines,  his  rays  being  reflected  from 
the  micaceous  rock  as  from  immenfe  mirrors.  As  the  coaft  ri- 
fes,  the  ferpentine  again  makes  its  appearance,  having  the  ufual 
brown,  iron-like  afpecft,  and  forming  lofty  cliffs  upon  the  fhore  ; 
but  thefe  continue  only  for  a fliort  way,  when  the  micaceous 
fhiftus  is  again  to  be  obferved,  and  continues  forming  low  cliffs 
to  the  houfe  of  Urie.  From  this,  round  to  the  bay  of  Trefta, 
the  coaft  is  lofty  and  precipitous,  formed  of  micaceous  fhiftus  j 
but  at  one  place  there  are  immenfe  cliffs  of  gneifs,  which,  by 
decompofition,  form  a matter  fimilar  to  that  obferved  at  Weef- 
dale  Voe,  which  is  here  alfo  ufed  as  fullers  earth. 


YELL. 


THIS  ifland  is  about  4 miles  from  Mainland,  is  about  16 
long,  and  8 broad,  and  is,  next  to  Mainland,  the  larged  in 


Shetland, 
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Shetland.  There  are  feveral  harbours,  but  none  of  them  large 
or  commodious.  It  is  in  general  pretty  hilly,  very  much  co- 
vered with  peat  modes : this,  with  its  tremendous  broken 
coaits,  renders  the  ifland  wild  and  gloomy.  The  hills,  as  far 
as  I could  determine,  are  compofed  of  granite,  micaceous  fhif- 
tus,  and  quartz.  On  the  weft  fide,  which  is  extremely  broken 
and  rugged,  there  are  feveral  veins  of  granite,  about  5 or  6 
feet  wide,  that  run  in  the  micaceous  fhiftus.  They  are  fome- 
times  much  curved,  but  generally  run  at  an  angle  of  about 
70°.  The  granite  is  compofed  of  quartz,  felfpar,  and  mica ; 
birt  all  thefe  are  larger  than  in  the  granite  which  is  found  in 
ftrata. 

• • • 

In  feveral  places  I obferved  bitumen,  flicking  upon  ftones, 
or  floating  in  fmall  fpring  wells. 


W H A L S E Y. 

THIS  ifland  is  about  6 miles  long,  and  4 broad,  and  is  3 miles 
diftant  from  Mainland.  The  fhores  are  low  on  both  fides,  and, 
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as  far  as  I could  obferve,  compofed  of  micaceous  Ihiftus  and  gra- 
nite. The  highefl  hill  is  the  Wart,  which  I found  to  be  com- 
pofed  of  micaceous  fliiftus  to  the  top. 

At  a conliderable  diftance  lie  the  Grief  and  Out-Skerries ; 
dreary  and  defolate  rocks,  inhabited  by  a few  fifliermen,  and 
compofed  of  the  fame  materials  as  Whalfey. 
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CHAP.  XXVII. 

Defcription  of  the  Fossils  mentioned  in  the  preceding  Chapter . 


C I AN  ITE. 

Sapp  are,  Kirwan.  Blauer  Fall,  Glimmer , Schorl , Ger- 

manor. 


Colour . White,  finely  tinged  with  azure  blue.  The  detached 
cryftals  reflect  a filver-white  light. 

Crystallization . Is  cryftallized  in  the  form  of  compreffed  prifms, 
more  or  lefs  feamed  acrofs.  Prefents  two  narrow,  and  {lightly 
ftreaked,  and  two  broad  and  fmooth  fides.  The  cryftals  are 
frequently  difpofed  in  a radiated  form. 

■Crofs  Fra&ure.  Striated,  and  deftitute  of  luftre. 
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Longitudinal  Fracture.  Foliated,  with  a luftre  like  that  of  cry- 
ftals,  or  metals  not  much  polifhed. 

Hardnefs.  When  ftruck  parallel  to  its  length,  yields  difficultly 
to  the  knife;  when  perpendicular  to  its  length,  gives  fire' 
with  fteel : fcratches  glafs. 

Specific  Gravity.  3.618. 

Becomes  eledlrie  by  fridfion,  and  this  electricity  is  negative. 

Another  fpecies  of  this  beautiful  foflil  was  difcovered  many 
years  ago  at  Botrephny  in  Banffshire,  and  it  has  fince  been  dif. 
covered  in  various  parts  of  Europe-  Mr  Werner  thinks  that 
it  is  nearly  allied  to  the  indurated  talc,  and  that  it  makes  an  in-, 
termediate  foffil  between  talc  and  hornblende. 


W ACKEN — Papa-Stour . 

Colour.  Brick-red  of  various  fliades,  alfo  dark-brovrn. 

Lujlre  and  Transparency.  None. 

Fraflure..  Smooth,  earthy  ; but,  when  compact,  it  has  a ten- 
dency to  the  fine  fplintery. 

Fufihility,  Melted  at  120°  of  Wedgewood. 

E e 2 
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It  frequently  contains  felfpar,  forming  a fpecies  of  porphyry  ; 
fometimes  it  is  intermixed  with  green  earth  : it  often  alfo  is  cel- 
lular, and  the  cells  are  encrufted  with  dark-brown  chalcedony, 
covered  with  cryftallized  quartz ; and  nodules  of  onyx  and 
fardonyx  are  fometimes  found  in  it. 


Common  SERPENTINE* 

Colour.  Blackiffi  green. 

Lujlre.  None,  or  faint  glimmering. 

Tranfparency.  A little  at  the  edges. 

FraEture.  Sometimes  fine,  fometimes  coarfe  fplintery. 
Hardnefs . Yields  with  difficulty  to  the  knife. 

This  foffil  is  ufed  in  many  countries  for  the  building  of 
ovens,  as  it  refills  the  adlion  of  the  fire  very  much  ; and,  when 
powdered  and  burnt  along  with  potter’s  clay,  it  can  be  made 

into 


* Werner  has  lately  divided  the  Serpentine  into  two  kinds,  the  Common 
and  Noble  Serpentine : the  laft  mentioned  has  a conchoidal  fra&ure,  with  a 
greater  degree  of  luftre  and  tranfparency,  and  has  generally  a finer  green  colour 

than  the  firft. 
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into  light,  folid  vedels,  which  take  a fine  glazing,  and  refill 
the  fire  very  well.  In  Italy  it  is  ufed  for  the  fined  buildings. 
What  the  Italians  call  the  Verde  antico,  is  the  noble  ferpentine 
mixed  with  marble  or  granular  lime  done. 


Lamellar  ACTYNOLITE — Kirwan. 

This  correfponds  with  the  fpecimen  I examined  in  the  Lef- 
kean  cabinet  at  Dublin,  from  which  Mr  Kirwran’s  defcription 
is  taken.  It  appears  to  be  an  intermediate  fofill  between  a<5ty- 
nolite,  or  drahldein,  and  hornblende. 

Common  TREMOLIT. 

AsBESTiNiTEy  Kirwan. 

Colour . Pale  green. 

Lujlre.  Silky. 

Tranfparency . A little  at  the  edges. 

Fratture.  Broad  driated,  the  ftrise  frequently  diverging  as 
from  a centre.  Its  fra&ure  alfo  prefents  didindl  concretions, 
and  it  is  from  thefe  that  the  drise  appear  to  diverge. 

Hardnefs.  Yields  eafily  to  the  knife. 

By  decompofition  it  acquires  an  iron-brown  colour. 


Mr 


'2  2 2 


SHETLAND  ISLANDS. 


Mr  Kirwan  found  that  this  fpecies  melted  into  a green  glafs 
at  150°  Wedgewood  ; and  Klaproth  has  lately  found,  that,  in 
a- coal  crucible,  it  gives  a greyifh-white,  opaque  flag,  with  the 
lofs  of  0.05  ; and  in  a clay  crucible  a compact  greenifh-whitc 
flag  is  formed.  He  finds  that  two  parts  contain, 


Silex, 

- 

0.65 

Lime, 

- 

0.1 8 

Magnefia, 

- 

°-io3 

Carbonic  acid  and  water 

0.065 

Oxyd  of  iron 

— 

0.005 

The  phofpliorefcence  of  the  tremolit  is  very  remarkable, 
and  it  has  been  found  that  the  degree  of  effedt  is  inverfely  as 
their  hardnefs  : thus  the  foft  filky  fpecies  gives  a more  vivid 
and  red  light,  with  a lefs  degree  of  fridlion,  than  the  harder 
kind.  The  phofphorefcence  can  even  be  produced  by  means  . 
of  a feather. 


SCHILLER  SPAR,  or 
Labrador  Hornblende . 

This  beautiful  fofiil  is  found  in  the  ferpentine  rocks  of  the 
ifland  of  Unit.  It  was  firft  difcovered  on  the  coaft  of  Labra^ 

dor ; „ 
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<lor ; afterwards  in  Germany ; and  fince  in  Cornwall,  by  Mr 
Hatchett.  It  is  confidered  to  be  nearly  allied  to  mica  and  talc  ; 
indeed  it  pafles,  on  the  one  hand,  into  green  mica,  and,  on  the 
other,  the  yellow  varieties  pafs  into  common  talc. 


MICA 

Is  found  in  feveral  of  the  Shetland  lflands ; and  fometimes 
the  plates  are  of  conliderable  Rze ; but  they  are  not  fo  large  as 
thofe  that  I have  feen  brought  from  Ruffia.  A conh- 
derable  quantity  of  mica  is  ufed  in  the  Ruffian  navy,  for  the 
making  of  lanterns  and  cabin  windows.  It  is  preferred  to 
glafs,  from  its  not  breaking  by  the  difcharge  of  cannon.  It 
has  a confiderable  inconvenience,  however,  that  it  foon  lofes 
its  tranfparency  by  the  adtion  of  the  air  and  fea-water. 

As  there  are  feveral  foffils  that  have  a very  near  refemblance 
to  mica  in  their  external  appearance,  I will  here  ffiortly  Rate 
the  characters  by  which  they  may  be  readily  diftinguiffied,  .as 
Rated  by  the  Abbe  Huay  *. 

Mica 
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Mica  is  diftinguifhed  from  talc,  by  its  communicating,  by 
rubbing,  the  refinous  eledlricity  to  wax,  while  talc  communi- 
cates the  vitreous ; and  farther,  mica  has  not  the  undluofity  of 
talc.  It  is  diftinguilhed  from  cyanite,  by  its  foftnefs  ; the 
cyanite  being  vaftly  harder.  It  may  be  confounded  with  ful- 
phure  of  molybckena  ; but  the  fulphure  of  molybdsena  foils  pa- 
per, while  mica  does  not : the  fame  diftimftion  with  regard  to 
carbure  of  iron.  It  is  diftinguifhed  from  the  green  cryftallizecl 
uranite,  by  its  pliability,  the  uranite  being  very  fragile  : the 
blow-pipe  alfo  affords  a good  diftincftion,  the  mica  being  con- 
verted into  enamel,  while  the  uranite  is  changed  into  a black 
fcoria.  The  greyifh-black  mica  may  be  confounded  with  the 
micaceous  iron  ore,  or  eifenman  ; but  the  latter  is  friable,  and 
adheres  to  the  fingers,  often  ads  on  the  magnet,  and  melts  in- 
to a black  fcoria. 
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c H A p.  xxvm. 

Outline  of  the  Mineralogy  of  the  Orkney  Islands ; compre- 
hending Flotta , South  Ronaldsha , Burra , Pomona , «57r^- 
einsha , Stronsa , Sanda , Edda , Westra , Eglisha , 
and  Hoy. 

Having,  in  my  former  journeys,  traverfed  the  greater  part 
of  the  Scottifh  Ifles,  I was  anxious  to  vifit  the  Orkneys,  and 
thus  to  make  my  tour  more  complete  ; and  therefore,  laft  fum- 
mer,  1799,  I embraced  the  opportunity  of  a veffel  going  to  the 
illand  of  Hoy,  and  failed  from  Leith  upon  the  9th  of  June.  The 
weather,  however,  proved  flormy,  and  the  wind  contrary,  fo 
that  we  did  not  reach  Orkney  until  the  20th,  heartily  tired  of 
our  voyage. 
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As  foon  as  the  veffel  anchored,  we  landed  upon  the  ifland 
of  Hoy,  immediately  below  the  houfe  of  Mr  Bremner,  the 
minifter  of  the  parilh,  who  received  us  very  kindly.  Hav- 
ing breakfafted,  Mr  Bremner  was  fo  good  as  to  accompany 
us  to  the  Berryhead,  which  is  one  of  the  molt  tremendous  rocky 
precipices  in  Orkney.  The  walk  was  at  firfl  pretty  eafy  ; but 
as  we  came  higher  up  the  hill,  it  was  fatiguing.  Having  reached 
to  the  fummit  of  a high  hill,  we  had  ftill  to  afcend  a conhdera- 
ble  height,  which  brought  us  to  the  Berryhead.  Here,  indeed, 
a mod  fublime  fcene  burft  upon  our  view.  Below  us,  and  ex- 
tending along  the  weft  coaft  of  the  ifland  for  feveral  miles, 
were  tremendous  precipices  of  red-coloured  fandftone,  which 
rofe  to  a great  height.  We  crept  towards  the  edge  of  the  pre- 
cipice, and  beheld  with  terror  a perpendicular  defcent  of  more 
than  1000  feet  deep.  When  our  attention  could  be  withdrawn 
from  the  fight  of  thefe  vaft  precipices,  a fcene  of  a different 
kind  prefented  itfelf  to  our  view.  The  fky  was  clear ; the  fea 
calm,  and  ftill  as  a lake ; and  the  whole  extent  of  the  fea,  and 
Pentland  Frith,  from  Cape  Wrath  to  Duncanfbay  Head,  was 
before  us : the  wild  mountains  of  Sutherland  and  Caithnefs, 
of  an  etherial  blue,  added  to  the  grandeur  of  the  fcene,  retiring 
from  the  eye  till  at  length  they  feemed  to  be  blended  with 
the  ocean.  We  returned  to  the  manfe,  well  pleafed  with  our 

excurfion ; 
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excurfion ; but  found  no  variety  of  rock,  fandftone  being  the 
only  rock  we  obferved. 

We  remained  at  Mr  Bremner’s  all  night,  and  took  a boat 
next  day  for  the  ifland  of  South  Ronaldfha ; but,  in  our  way, 
examined  the  fmall  ifland  of 


F L O T T A. 

THIS  ifle  is  of  little  extent,  low,  but  in  feveral  places  there  are 
cliffs  upon  the  fea-fhore  which  are  of  confiderable  height.  It 
is  entirely  compofed  of  fandftone  and  fandftone  flag ; nor  is  it 
remarkable,  excepting  for  its  former  celebrity,  being  the  refi- 
dence  of  the  hiftoriographer  appointed  by  the  crown  of  Nor- 
way to  colleH  information  with  regard  to  the  north  of  Scot- 
land. Thefe  narrations  formed  a work  called  Codex  Flotticen- 
fis ; to  which  Torfseus  is  indebted  for  much  of  his  hiftory  of 
the  northern  parts  of  Scotland. 

We  crofted  from  this  ifle  to  the  ifland  of 


F f 2 
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SOUTH  RONALDSHA. 

THIS  ifland  is  about  feven  miles  long,  and  one  and  a half  broad* 
It  is  low,  excepting  upon  the  fhores,  where  there  are  tremen- 
dous precipices,  which  have  proved  fatal  to  many  an  unfortu- 
nate mariner.  The  whole  ifland  is  compofed  of  fandftone, 
fandftone  flag,  and  in  fome  places  fliiftofe  clay  is  to  be  feen.  It 
appears,  like  all  the  other  Orkney  Ifles,  to  have  been  formerly 
joined  to  Cait'hnefs,  as  the  ftrata  are  flmilar.  Mr  Watfon,  the 
minifter  of  the  parilh,  told  me,  that  the  fandftone,  in  different 
parts  of  the  ifland,  has  been  dug,  in  expectation  of  finding  good 
veins  of  lead  ore  (galena),  but  always  without  fuccefs.  This 
is  very  probable,  for  Emmerling  informs  us  that  fandftone  is 
very  unfavourable  to  ores*.  (Mineralogie,  B.  3.  S.  1 1 9.)  Iu 
one  part  of  the  ifland  we  obferved  a ftratum  of  fliell  marl  lying 
under  the  peat,  and  in  differents  parts  of  the  ifland  we  obferved. 
bog-iron  ore.  , \ 

As 


¥ It  is  fuid,  however,  that  the  mountain  V erfopatul,  in  Mexico,  is  compofed  oi 
fandftone,  which  is  t raver  fed  by  numerous  veins,  in  which  gold  is  found  ; Gerhard, 
mentions  ftnflar  rocks. 
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As  the  weather  was  boifterous,  we  remained  in  this  ifland 
feveral  days  ; at  length  the  wind  fubfided,  when  we  were  ena- 
bled to  crofs  to  the  ifland  of 


BURRA. 

» 

/ 

THIS  ifland  is  of  little  extent,  low,  and  compofed  of  fimi- 
lar  argillaceous  fandftone  with  that  of  Ronaldlha ; and  in 
one  place  I obferved  ftrata  of  fhiftofe  clay  alternating  with  it. 
The  fhiftofe  clay  is  of  a black  colour,  and  has  frequently  inter- 
fperfed  bitumen ; and  veins  of  calcareous  fpar  are  to  be  ob- 
ferved traverflng  it.  This  is  a favourable  appearance  for  coal', 
and  deferves  to  be  tried. 

As  this  ifland  afforded  nothing  particularly  interefting,  we 
crofled  to  the  Mainland,  or  what  is  called  the  ifland  of 


POMONA, 
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THIS  ifland  is  about  22  miles  long,  and  in  fome  places  about 
20  broad.  It  is  in  general  low  ; the  hill  of  Wideford,  near  to 
Kirkwall,  and  thofe  in  the  parilh  of  Orphir,  being  the  higheft 
in  the  ifland.  The  Chores  in  fome  parts  of  the  ifland  are 
pretty  high,  yet  in  general  they  are  low.  There  are  two  good 
harbours  : the  one  at  the  principal  town,  called  Kirkwall  j the 
other  upon  the  oppofite  fide  of  the  ifland,  at  Stromnefs. 

The  mineralogy  of  this  ifland  is  by  no  means  interefting  j 
the  whole  of  the  ifland,  excepting  a fmall  portion  near  to 
Stromnefs,  being  entirely  compofed  of  fandftone,  fandflone 
flag,  fhiftofe  clay,  and  in  one  place  limeftone  and  bafalt  make 
their  appearance.  The  flrata  are  generally  horizontal,  and  are 
of  various  breadths ; and  the  fandftone  and  fhiftofe  clay  alter- 
nate with  each  other.  As  it  would  be  of  little  confequence  to 
trace  my  heps  in  the  walk  which  I made  around  this  ifland, 
I {hall  mention  only  the  peculiarities  of  the  different  rocks. 


1.  Sand - 
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1.  Sandjione.  This  rock  is  of  various  colours,  grey,  red,  or 
whitifh  ; has  generally  an  argillaceous  cement : yet,  in  par- 
ticular kinds,  this  is  but  in  fmall  quantity.  It  is  frequently 
fhillofe,  forming  fandftone  flag.  It  is  ufed  for  building  in 
all  parts  of  the  ifland ; and  in  fome  places,  as  at  Skail,  where 
it  is  very  hard,  being  a filiceous  fandftone,  it  is  cut  for  mill- 
ftones,  and  is  faid  to  anfwer  the  purpofe  very  well.  A ftratum 
of  filiceous  fandftone,  fimilar  to  that  at  Skail,  I obferved  a- 
mong  the  foft  fandftone  ftrata  near  to  Scapa  ; and  I have  not 
the  leaft  doubt,  if  well  quarried,  that  it  would  anfwer  equally 
well  for  mill-ftones  *.  Sometimes  mafles  of  iron  pyrites,  of  a 
globular  or  irregular  form,  are  difperfed  through  it ; and  of 

this  - 

* Different  kinds  of  rock  are  ufed  in  Scotland  for  the  making  of  mill-ftones. 
Thus,  in  fome  places,  as  in  the  ifland  of  Rafay,  I found  porphyry  ufed  for  mill- 
ftones  ; and  in  Shetland,  a compaft  fpecies  of  micaceous  fhiftus,  is  ufed  for  the 
fame  purpofe.  ft  has  been  a great  defideratum  to  difeover  in  Great  Britain,  a 
mill-ftone  equal  to  the  French  bur  ; indeed  it  is  of  fuch  inportance,  that,  the  So- 
ciety for  the  Improvement  of  Arts  and  Manufa&ures,  at  London,  have  offered  a 
reward  of  100  guineas,  to  him  who  fhall  difeover  a fimilar  rock  in  Great  Britain. 
As  this  rock  may  not  be  generally  known,  I think  it  proper  here  to  mention 
that  it  is  a cellular  hornftone,  and  is  found  in  vertical  ftrata,  according  to  Walle- 
rius.  As  this  famous  ftone  is  of  a porous  nature,  and  very  hard  ; it  is  very  pro- 
bable that  thefe  properties  muft  refide  in  all  good  millftones. — See  Townfon’s 
Tra&s,  paper  on  Mill-ftones. 
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this  we  have  an  example  in  the  fandftone  rocks  upon  the  fhore 
between  Scapa  and  Orphir  kirk.  Trials  have  been  made  in 
the  fouth  part  of  the  ifland  with  a view  to  find  lead,  but  with- 
out fuccefs.  At  Yeftneby,  near  to  Skail,  I obferved  veins  of 
barytes  travelling  the  fandftone  ; and,  intermixed  with  this  ba- 
rytes, there  was  calcareous  fpar,  iron  pyrites  and  galena.  At 
Skail,  the  fandftone,  by  the  adtion  of  the  weather,  fplits  into 
many  lingular  forms,  fimilar  to  the  fandftone  I have  defcribed 
in  the  ifland  of  Arran. 

2.  Sbijlofe  Clay.  This  rock  has  a black  colour  ; is  always  in- 
termixed with  mica ; and  paffes,  on  the  one  hand,  into  fand- 
ftone flate,  and,  on  the  other,  into  clay,  where  the  fhiflofe  cha- 
radter  is  more  difficultly  diftinguifhable.  It  acquires,  by  the 
adtion  of  the  weather,  an  iron-brown  covering ; fo  that  the 
rocks,  at  a diftance,  have  much  the  appearance  of  the  weathered 
ferpentine  rock  in  the  iflands  of  Unit  and  Fetlar,  in  the  Shet- 
land iflands.  In  fome  places,  as  near  to  Stromnefs,  I obferved 
a red-coloured  clay,  which  feemed  to  be  clearly  derived  from 
■ the  decompofing  fhiftole  clay.  It  is  quarried  to  a confiderable 
extent  in  different  parts  of  the  ifland,  particularly  near  to 
Stromnefs,  and  the  flates  are  ufed  for  roofing  houfes ; but  they 
are  vaftly  inferior,  in  every  refpedt,  to  the  ardefia  which  is 
raifed  at  Ballyhulifh  and  Eafdale Upon  the  fea-fhore,  near 


to 


ORKNEY  ISLANDS. 


, 233 


to  Brinnigar  manfe,  which  is  about  a mile  from  Stromnefs,  in 
a kind  of  rock  intermediate  between  Ihiftofe  and  indurated 
clay,  there  are  many  pieces  of  galena  difperfed.  Several  years 
ago,  a party  of  miners  examined  this  appearance,  and,  having 
judged  it  probable  that  lead  would  be  found  in  abundance, 
continued  working  for  fome  time,  but  at  length  debited,  having, 
as  they  fay,  found  it  not  worthy  of  farther  labour.  Near  to 
the  manfe  of  Brinnigar,  I obferved  malfes  of  Lydian  Itone  im- 
merfed  in  the  Ihiftofe  clay  : in  the  Lydian  (tone  there  were  fe- 
veral  cavities  filled  with  bitumen. 

3.  Llmejlone . At  Yelkneby  there  is  a confiderable  {Iratum  of 
black-coloured  limeltone,  which  alternates  with  a rock  inter- 
mediate between  fandftone  flag  and  Ihiftofe  clay.  It  is  much 
impregnated  with  bitumen,  forming  what  is  called  ftinkftein ; 

and  in  feveral  places  I obferved  malfes  of  bitumen  dilperfed 

/ 

through  it. 

4.  Bafalt.  At  Yelkneby  is  the  only  bafaltic  rock  which  I 
obferved  in  the  whole  ifland.  It  forms  veins,  which  traverfe 
the  common  argillaceous  fandftone.  The  cryftals  of  horn- 
blende, which  are  contained  in  it,  are  larger  than  ufual  in  fuch 
rocks,  being  more  than  an  inch  long,  and  half  an  inch  broad. 

I fometirnes  obferved  fmall  cavities  filled  with  bitumen. 

G g 
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The  rocks  of  fandftone,  fhiftofe  clay,  &c.  which  I have  juft 
defcribed,  form  the  whole  ifland,  excepting  an  extent  of  a few 
miles  around  Stromnefs,  which  is  of  primary  flrata.  Thefe 

ftrata  are,  granite,  gneifs,  micaceous  fhiftus,  and  horn- 
blende rock ; and  all  are  traverfed  by  veins  of  great-grained 
granite.  The  granite  feems  to  form  the  central  part, 
and  is  covered  by  gneifs,  micaceous  fhiftus  and  hornblende 
flate.  At  the  mill  water  of  Cairfton,.  which  is  not  far  from 
Stromnefs,  I obferved  the  junction  of  the  primary  with 
the  fecondary  ftrata.  The  micaceous  fhiftus  is  covered  by  a 
breccia  which  is  compofed  of  fragments  of  granite  and  quartz, 
cemented  by  a bafts  of  fmaller  particles  of  the  fame  rocks ; and, 
in  the  breccia,  I obferved  pieces  of  galena  immerfed.  This 
breccia  is  to  be  obferved,  in  fome  places,  covered  by  the 
fhiftofe  clay.  From  fome  appearances  in  the  neighbour- 
hood of  Brinnigar,  it  is  not  very  improbable  that  the  fhiftofe 
clay  may  lie  upon  the  primary  rock,  without  any  interpofed: 
ftratum  of  breccia  l 

Having  feen  every  thing  that  was  worthy  of  notice,  we 
croffed  to  the  ifland  of 


S H A- 
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SHAPINSHA. 

THIS  ifland  is  about  7 miles  long,  and  5 broad.  The  Ihores 
around  the  whole  ifland  are  in  general  low. 

The  flrata  do  not  differ  from  thofe  of  Pomona ; being 
principally  compofecl  of  fandftone,  fandftone  flag,  fhiftofe  clay, 
limeftone,  and  bafalt.  The  limeftone  is  covered  by  a very  hard, 
nearly  filiceous  fandftone,  and  it  is  alfo  traverfed  by  veins  of 
the  fame  fandftone.  The  bafalt,  which  is  only  to  be  obferved 
at  the  fouthern  extremity  of  the  ifland,  feems  to  be  covered 
with  fandftone.  In  the  fandftone  ifles  of  Copinfha,  which  lie 
at  the  fouthern  extremity  of  the  Mainland,  or  Pomona,  I alfo 
obferved  a bafalt,  or  rather  wacken,  traverfed  by  veins  of  horn- 
ftone,  and  covered  by  a very  hard  fandftone : thefe,  with  the 
bafalt  veins  at  Yefkneby,  are  the  only  appearances  of  bafalt 
which  I have  obferved  in  the  Orkney  Iflands. 

As  this  ifland  afforded  nothing  interefting,  we  failed  for  the 
ifland  of 
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THIS  ifland  is  about  fix  miles  and  a half  long,  and  fix  miles 
broad.  It  is  low,  but  upon  feveral  parts  of  the  coaft  there  are 
cliffs  of  confiderable  height.  The  rocks  are  entirely  of  fand- 
ftone  and  fandftone  flag  ; which  latter  fometim.es  paffes  to  fliif- 
tofe  clay.. 

Having  fpent  two  days  in  traverfing  this  ifland,  we  croffed 
to  the  ifland  of 


SAND  A. 

THIS  ifland  is  about  i 2 miles  long,  and  in  fome  places  nearly 
3 miles  broad.  Upon  the  weftern  extremity  there  are  hills  about 
~oo  feet  high,  but  all  the  other  parts  of  the  ifland  are  low  and  flat. 
Large  finals  extend  a great  way  from  the  coaft,  which  is  one  of 
the  caufcs  of  fo  many  veffels  being  wrecked  upon  this  ifland. 

The 
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The  mineralogy,  like  that  of  all  the  other  iflands,  is  very  un- 
interefting ; it  being,  as  far  as  I examined  it,  compofed  entire- 
ly of  fandftone  and  fhiftofe  clay  ; excepting  a rock  of  fandftone 
breccia,  which  I obferved  at  a place  called  Hecla-bor : hence 
the  rock  has  been  confidered  as  volcanic. 

Having  fpent  feveral  days  in  traverfing  this  ifland,  we  croA 
fed  to 


E D D A. 

« 

THIS  ifland  is  about  7 miles  long,  and  in  fome  places  about  2 
miles  broad.  It  is  hilly,  and,  like  Sanda,  entirely  compofed ; 
of  fandftone,  which  is  of  a red  colour. 

We  eroded  from  this  to  the  ifland  of 


WES- 
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WESTRAY, 

and  landed  at  the  hofpitable  manfion  of  Mr  Stewart  of  Brough. 
This  ifland  is  about  9 miles  long,  and  6 broad.  It  rifes,  in 
fome  places,  to  a confiderable  height  j and  upon  the  north-weft 
part  of  the  fea-coaft  there  is  very  magnificent  rocky  fcenery. 
It  is  entirely  compofed  of  fandftone  and  fandftone  flag  ; fo  that 
to  a mineralogift  it  affords  no  variety. 


PAPA-WESTRAY, 

ABOUT  two  miles  north  from  Weftray,  is  the  fmall,  but  plea- 
fant  ifle  of  Papa-Weftray.  It  is  about  three  miles  and  a half 
long,  and  about  a mile  broad.  It  is  principally  compofed  of 
fandftone,  fandftone  flag,  Ihiftofe  clay,  and  in  fome  places  I 
obferved  fragments  of  breccia.* 

We  now  crolfed,  by  a dangerous  ferry,  nine  miles  in  breadth, 
called  Weftra  Frith,  to  the  fmall  ifland  of 


EGLI- 
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EGLISHAY, 

where  we  were  very  kindly  received  by  Capt.  Baike.  It  is  a- 
bout  two  miles  and  a half  long,  and  one  broad  ; and  is  entirely 
compofed  of  fandftone  and  fandftone  flag,  and  in  fome  places 
the  ftrata  feemed  to  be  very  much  elevated. 

As  the  weather  was  ftormy,  we  could  not  leave  this  ifle  for 
feveral  days : it  having  become  more  moderate,  we  crofled  to 
the  ifland  of 


RONSAY. 

THIS  ifland  is  about  four  miles  long,  and  three  broad,  and-, 
excepting  Hoy,  is  the  moft  hilly  of  the  Orkney  Iflands.  The 
coaft,  in  fome  places,  is  of  great  height,  and  prefents  many 
fublime  rocky  fcenes.  It  affords  no  variety  of  foflils,  being, 
like  the  other  iflands,  entirely  compofed  of  fandftone  and  fand- 
ftone flag ; which  laft  fometimes  pafles  to  fhiftofe  clay. 

Having 
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Having  traverfed  the  whole  of  this  idand,  we  eroded  again 
to  Pomona,  and  walked  by  Stromnefs,  and  again  eroded  to 
the  idand  of 


HOY. 

THIS  idand  is  about  1 2 miles  long,  and  5 broad  ; is  the  mod 
mountainous  of  all  the  Orkney  Idands ; and  its  Ihores,  as  I 
have  already  remarked,  rife,  in  many  places,  to  a mod  terrific 
height.  This  idand  is  remarkable  for  its  excellent  harbour, 
called  the  Long-Hope,  where  great  deets  can  rendezvous,  and 
in  complete  fafety. 

This  idand  is  entirely  compofed  of  fanddone,  fanddone 
flag,  diidofe  clay,  and  in  many  places  I obferved  a rock  of 
wacken.  The  drata  are  generally  horizontal,  and  fometimes 
they  alternate.  The  fanddone  has  been  dug,  in  various  places,  in 
fearch  of  iron  ore  ; and  the  attempts  feem  to  have  been  attend- 
ed with  fome  fuccefs,  as  rich  hematitical  iron  ore  was  obtained. 
I am  of  opinion,  however,  that,  in  the  trials  which  have  been 

made 
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made  near  to  Melfetter,  upon  the  eftate  of  Major  Moodie,  the 
proper  bed  of  ore  has  not  been  fairly  difeovered ; and  that 
which  has  been  obtained,  is  merely  an  admixture  of  fand- 
ftone  and  ore.  In  other  countries,  this  admixture,  of  the  ore 
and  the  ftratified  matter,  has  been  taken  for  the  true  bed, 
and  much  unneceffary  expence  incurred,  which  might  have 
been  avoided  by  digging  in  a proper  direction,  fo  as  to  meet 
with  the  bed  of  ore.  The  Ihiftole  clay,  where  it  alternates 
with  the  fandftone,  has  fometimes  that  fhining  appearance 
which  is  characfteriftic  of  the  fpecies  found  above,  or  in  the  vi- 
cinity of,  coal  ftrata : a circumftance  which  is  to  be  confidered 
as  favourable  for  the  difeovery  of  coal  in  the  lower  parts  of 
this  ifland. 


The  wacken,  which  I have  mentioned,  is  upon  the  lea- 
Ihore,  at  a little  diftance  from  Melfetter.  It  has,  intermixed 
with  it,  calcareous  fpar,  either  in  little  veins  or  nodules  : pieces 
of  ftlicious  fandftone  are  found  in  it,  and  even  veins  of  a 
ftmilar  fandftone  traverfe  it. 


We  now  took  leave  of  Major  Moodie,  and  failed  down  the 
harbour  of  Long  Hope  to  the  ifland  of  Ronaldlha,  where  we 
fpent  a few  days  very  agreeably  with  Mr  Watfon,  waiting  fa- 
vourable weather  to  crofs  the  Pentland  Frith. 
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CHAP.  XXIX. 

Qbfervations  on  Kelp* 

.As  this  fub  fiance  is  of  the  greatefl  importance  to  the  Ork- 
ney Iflands,  I hope  the  following  obfervations  will  not  be  con- 
fidered  as  out  of  place. 

This  ufeful  material  does  not  appear  to  have  been  known  as 
a manufacture  in  Britain,  until  fome  time  after  the  beginning 
of  the  prefent  century ; owing  to  the  backward  flate  of  the 
foap  and  glafs  manufactures,  which,  particularly  in  Scotland, 
have  not  been  carried  on  with  fpirit  above  thirty  years.  It 
will  not  then  furprife  us,  when  we  learn,  that  its  firft  intro- 
duction 
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du&ion  was  about  the  year  1730,  into  the  illand  of  Uift,  by  a 
Highland  gentleman,  of  the  name  of  M‘Leod,  who  brought 
the  art  from  Ireland,  where  it  had  been  carried  on  many  years 
before.  The  method  he  followed  was  a bad  one,  as  he  was  fa- 
tisfied  by  merely  reducing  the  fea-ware,  or  fuci,  to  allies.  This 
practice  was  foon  difcontinued,  and  the  method  of  fulion  was 
adopted.  This  manufacture  foon  found  its  way  into  all  the 

other  illands  ; for  we  find  it  forming  an  article  of  trade  in  Shet- 
land, foon  after  its  introduction  into  the  Hebrides.  The  quan- 
tity of  kelp,  at  firft  made,  was  trifling  ; but  the  great  increafe, 
and  the  rapid  progrefs,  of  the  manufactures  depending  on  it, 
foon  raifed  the  price  and  increafed  the  quantity : the  following 
being,  as  far  as  I can  colleCt,  pretty  nearly  the  price  of  kelp 
from  the  year  1740  to  the  prefent  time. 

From  1740  to  1760,  average  price  about  2I.  5s.  a ton. 

1760  to  1770  - - 4I.  4s.  a ton. 

1770  to  1780  - - 5I.  cs.  a tom 

1780  to  J790  - - 61.  os.  a ton. 

Since  the  year  1791,  its  value  has  greatly  increafed,  and  has 
now  rifen  to  a greater  height  than  was  ever  known  before,  ow- 
ing to  the  war,  which  has  prevented  the  importation  of  the 
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ufual  quantity  of  barilla,  and  has  thus  raifed  kelp  to  the  enor- 
mous price  of  1 1 1.  a ton  *. 

In  Shetland,  from  250  to  300  tons  are  made  annually,  but 
this  quantity  bears  fo  fmall  a proportion  to  the  extent  of  the 
lands,  as  not  to  have  affecfted  the  rent  in  an  equal  degree  to 
that  of  Orkney ; where,  within  thefe  feven  years  paft,  fmall 
farms  of  about  40I.  yearly  rent,  have  rifen  to  300I.  a year. 

In  Shetland,  the  coft  of  manufacturing  is  from  2 1.  to  2I.  igs^ 
a ton  ; but  in  the  weft  Highlands,  the  price  of  labour  is  great- 
ly lower,  being  from  ll.  to  il.  10s.  a ton.  The  method  of 
manufacturing,  though  rude,  is  fufficiently  flmple.  The  differ- 
ent fpecies  offuci,  particularly  the  veficulofus,  ferratus,  and  no- 
dofus,  are  cut  from  the  rocks  in  the  months  of  May,  June,  and 
July,  and  fpread  out  and  dried  fo  as  to  enable  them  to  burn 
more  eafily.  In  drying  the  ware,,  they  are  very  cautious  to 
prevent  any  fermentation  from  taking  place,  or  to  fuffer  it  to 
be  expofed  to  rain ; as  kelp,  made  from  fuch  damaged  ware,  is 
ncceffarily  of  a very  inferior  quality. 

The 

* Even  this  price  might  be  ftill  further  fncreafed  in  a very  confiderable  deP 
gree;  if  proper  ipethodg  of  manufacturing  the  kelp  were  followed. 
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The  ware  being  well  dried,  a fmall  quantity  is  kindled  in  a 
pit  dug  in  the  fund,  or  upon  a piece  of  ground  which  is  fur- 
rounded  with  loofe  hones,  fo  as  to  form  what  is  called  a kiln. 
They  continue  adding  frefh  quantities,  until  the  pit  or  kiln  is 
nearly  filled,  when  the  whole  is  frequently  ftirred  towards  the 
evening,  when  it  gets  into  a femihuid  hate  ; it  is  allowed  to  cool, 
and  afterwards  taken  out  of  the  pit  ready  for  the  market. 
This  method  of  burning  the  ware,  is  liable  to  many  inconve- 
niences. Of  thefe,  the  following  are  not  the  leah  confiderable  : 
i.  As  the  fides  of  the  kiln  become  heated,  confiderable  mahes 
of  hone  fplit  off,  and  are  mixed  with  the  melted  matter,  which 
reduces  the  value  of  the  kelp  very  much.  2.  From  the  heat 
not  being  fufficiently  confined,  the  ware  is  always  very  imper- 
fectly burnt.  3.  By  the  fufion  being  made  upon  the  ground, 
a very  confiderable  portion  of  filiceous  earth  is  mixed  with  the 
melting  materials  ; and  this  earth  uniting  with  the  alkali,  ren- 
ders a portion  of  it  ufelefs ; becaufe,  though  it  increafes  the 
weight  of  the  kelp,  it  deteriorates  its  quality. 

Thefe  faCts  engaged  the  attention  of  my  father  fome  years 
ago,  who  endeavoured,  by  a feries  of  experiments,  .to  afeertain  . 
the  value  of  kelp  burnt  in  this  rude  way,  and  that  made  in  fur- 
naces. He  ereCted  feveral  different  kinds  of  furnaces,  in  which 
he  burnt  the  ware,  and  afterwards  examined  the  kelps ; which 
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were  very  folid ; free  of  foreign  earthy  fubftances  of  maffes 
of  carbonaceous  matter  ; and  contained  a greater  quantity  of 
alkali  than  common  kelp — A recapitulation  of  all  thefe  experi- 
ments would  be  inconfiftent  with  the  intended  brevity  of  this 
publication.  I fhall,  therefore,  only  mention  what  he  conceiv- 
ed to  be  the  bell  form  of  a furnace. 

It  confifts  of  one  fire-place,  covered  with  an  arch,  which 
communicates  with  four  reverberating  cavities,  into  which  the 
ware  is  to  be  thrown.  This  fire-place,  with  a fmall  quantity 
of  fuel,  produced  a kelp  of  greater  flrength  than  any  he  had 
examined  during  his  long  practice  ; and,  upon  calculation,  it 
was  found  that  the  expence  of  furnaces  and  fuel,  was  great- 
ly more  than  repaid  by  the  increafed  value  of  the  kelp. 

I find,  that  a fpecial  committee  of  the  Highland  Society,  af- 
fifted  by  the  late  celebrated  Dr.  Black,  had  examined  thefe  fur- 
naces, and  reported  to  the  Society  their  Approbation  of  them. 
They  alfo  mention  feveral  other  particulars,  which  are  of  im- 
portance to  be  more  generally  known. 

“ Mr  Jamefon  further  dated,  that  the  expence  of  thefe 
kilns  would  be  of  moderate  amount ; that  of  the  fingle  7I.  or 
81.  and  of  the  four  united,  (which  is  the  one  I have  defcribed), 

about 
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about  30I,  with  the  addition  of  a fmall  fum  for  a fhade  or  co- 
ver, to  protect  the  article  when  made,  from  the  weather ; but 
that  fuch  an  expence  would  be  repaid  by  the  additional  quan- 
tity of  good  kelp,  produced  from  the  fea  weed,  burnt  into  10 
tons  ; which  the  kilns  would  produce  in  a very  fhort  time,  the 
Jingle  one  burning  one  ton,  and  the  quadruple  four  tons  a 
day  -f  ” 

Merchants,  in  their  examination  of  kelps,  are  poJTelTed  of  a 
few  rules,  which  they  generally  follow,  in  determining  their 
relative  value  ; thefe  are,  tafte,  fmell,  colour,  and  compadlnefs. 
Thefe  will  give  us  a very  vague  idea  of  their  value  ; and  it  re- 
quires no  forefight  to  perceive,  that  trailing  to  external  charac- 
ters, in  fo  heterogeneous  a mafs  as  kelp,  muft  often  lead  the  un- 
wary buyer  into  a difagreeable  predicament,  in  purchafing  as 
good,  what  upon  adlual  trial  he  finds  of  comparatively  little  va- 
lue. Thefe  remarks  are  not  idle  conjectures  ; for  I have  often  feen 
them  verified,  to  the  no  fmall  detriment  of  the  manufacturer, 
and  have  as  often  regretted  that  fo  little  attention  fliould  be 
paid  to  the  afcertaining  the  proportion  of  alkali,  &c. 

Mr  Kirwan  of  Dublin,  whofe  aCtive  induftry  is  now  well 
known  to  all  Europe,  is  the  firfl  who  has  engaged  ferioufly  in 

this 

f Tranfa&ions  of  the  Highland  Society,  Vol,  1.  p,  xxiv,xxv. 
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this  inveftigation ; and  the  rcfults  of  his  labours  are  detailed 


in  the  3d  vol.  of  the  Tranfadlions  of  the  Royal  Irifh  Aca- 
demy. 


of  fome  of  my  friends,  of  procuring  kelps  and  barillas, 
I afcertained  the  proportion  of  pure  alkali  in  each  of  them  : 
in  fome  by  the  tell  of  fulphat  of  argill,  which  is  em- 
ployed by  Mr  Kirwan  ; in  others,  by  ufing  an  acid  of  known 
ftrength,  the  method  recommended  by  Dr.  Black. 

'Table  of  the  Proportion  of  Alkali  contained  in  different  kinds  of 


Having  favourable  opportunities,  through  the  good  fervices 


Barilla  and  Kelp. 


In  the  ioolb. 


Barilla  and  Alicant — good 
Teneriff — bad 

Kelp  from  Norway  indifferent 

Shetland— indifferent 
Lewi  s — indifferent 
Ibid — indifferent 
Weft  Highlands — much 
damaged 


2 lb.  11  oz. 
2 lb.  6 oz. 

2 lb.  11  oz. 
2 lb.  6 oz. 


1 -3d  of  lb. 


Arran 
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Arran  - 

3^  ft- 

Ifla — good 

4 lb. 

Mull — good 

4ir  ft- 

Morven — good 

4t  lb. 

Ifland  Skye — good 

5 lb. 

Leith  fhores 

4 lb. 

In  judging  of  the  value  of  kelp,  it  is  not  fufficient  that  we 
have  afcertained  the  proportion  of  foda  ; feveral  other  circum- 
ftances  mult  be  attended  to.  In  the  firft  place,  in  judging  of 
the  value  of  a cargo,  we  mull  carefully  examine  its  general  ap- 
pearance, which  comprehends  the  fize  of  the  malfes,  the  greater 
or  lefs  quantity  of  mixed  ftony  matter,  the  degree  of  compa<ft- 
nefs,  the  proportion  of  diffufed  charcoal,  the  caufticity,  its  wet- 
nefs  or  drynefs,  &c.  We  then  take  pieces  as  different  as  pofti- 
ble  from  each  other,  and  as  expreffive  of  the  character  of  the 
whole  as  we  can,  pound  them,  and  take  any  intermediate  quan- 
tity, as  an  ounce,  and  afcertain  the  proportion  of  foda,  which 
being  done,  will  afford  us  as  juft  an  idea  of  its  value,  as  from 
the  nature  of  circumftances  we  can  obtain. 
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Chemical  Analyfis  of  Fuci. 

Our  knowledge  of  the  faline  and  earthy  matters  contained 
4n  fuci,  is  as  yet  very  limited,  which  is  to  be  regretted,  when 
we  confider  the  utility  and  importance  of  fuch  an  inveftigation. 
Bouvier,  in  the  Annales  des  Chymie  for  1791,  has  given  us  an 
analyfis  of  what  he  names  Fucus  Helmenthorcoton.  From  his 

V 

experiments,  it  appears,  that  no  uncombined  alkali  is  prefent, 
and  that  the  principal  faline  compound  is  muriat  of  foda, 
(common  fait.) 

Vauquelin  has  found  foda  ready  formed  in  fome  maritime 
plants.  The  plants  which  give  molt  alkali  by  combuftion,  are 
not  thofe  that  grow  under  the  fea-water  as  fuci,  but  thofe  that 
grow  upon  the  land  near  to  the  fhore,  as  falfola  kali,  foda, 
fativa.  The  falfola  fativa  is  the  fpecies  which  is  cultivated  in 
Spain  for  the  making  of  barilla,  and  the  exportation  of  the 
feeds  is  punifhed  by  death. 

f Cultivation  of  Fuci . 

The -cultivation  of  fuci  upon  fhores,  is  now  become  amob- 
je6l  of  fome  confequence,  not  only  from  their  value,  as  afford- 
ing kelp,  but  alfo  on  account  of  their  fuccefsful  ufe  as  a ma- 
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nure.  It  has,- therefore,  been  recommended  to  place  hones 
upon  the  fhores,  which,  in  many  places  can  be  done  at  fmali 
expence ; and  thefe  in  two  years,  become  covered  with  fu- 
ci,  in  fuch  a hate,  as  to  admit  of  cutting.  Various  kinds 
of  hones  have  been  tried,  as  bafalt,  fandhone,  and  lime- 
hone  ; this  lah  is  by  many  reckoned  the  beh,  and,  next  to 
it,  bafalt. 


13 
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FROM  HUN  A TO  THE  FRITH  OF  FORTH 


CHAP.  XXX. 

Journey  from  Hun  A , upon  the  Jhore  of  the  Pentland  Frith,  by 
Wick,  Berrydale,  Dornoch,  Tain,  Cromarty , Fort-George,  Nairn, 
Forres,  Elgin,  Lojfiemouth , Cullen,  Fortfoy,  Banff,  Aberdeen, 
Stonehaven,  Dundee,  to  the  Frith  of  Forth. 


Altho’  it  required  nearly  fix  weeks  to  traverfe  the  Ork- 
ney Iflands,  and  that  journey  proved  the  mofl  unintere fling 
I had  ever  made  ; yet  I had  the  pleafing  reflection  of  having 
examined  a country,  the  mineralogy  of  which  was  before  un- 
known, and  of  having  now  fmifhed  my  journey  thro’  the 
greater  part  of  the  Scottifh  Ifles.  But  I cannot  leave  them, 
without  acknowledging,  in  the  warmefl  manner,  my  fenfe  of 

the 
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the  hofpitality  of  the  inhabitants  : a kindnefs  the  more  agreeable, 
that  it  feemed,  on  their  part,  to  look  for  no  return,  and  to  proceed 
from  feelings  fo  confonant  and  natural,  that  they  had  forgot  that 
it  was  unufual,  and  confined  to  thofe  remote  highlands,  where 
the  better  feelings  of  the  heart  more  freely  expand  themfelves. 

The  weather  being  favourable,  Mr  Watfon  accompanied  us 
to  the  ferry,  which  is  at  a place  called  Burwick,  fituated  upon 
the  fouth-wed  end  of  the  ifiand  of  South  Ronaldlha.  We  bade 
him  adieu,  and  left  with  regret  a friend  to  whofe  kind  atten- 
tions we  had  been  fo  much  indebted.  Altho’  the  boat  was  ex- 
cellent, we  did  not  embark  without  fome  dread,  from  the  re- 
collection of  the  many  terrible  accidents  which  have  happened 
in  eroding  the  frith.  Luckily  the  weather  proved  fine  ; fo  that 
we  landed  at  Huna,  upon  the  coad  of  Caithnefs,  after  a paflage 
of  about  two  hours  and  a half.  In  eroding,  we  came  clofe  to 
the  fmall,  low  ifland  of  Stroma,  which  appears  to  be  compofed 
of  fanddone  and  fanddone  flag  : indeed  we  were  informed  that 
a great  number  of  flags  are  annually  quarried  in  this  ifland, 
and  carried  to  the  coad  of  Caithnefs.  At  Huna,  the  fliore  is 
low,  and  is  compofed  of  coarfe  argillaceous  fanddone  ; and  the 
coad  and  country,  from  Duncanfbay  Head  to  Dunnet  Head, 
are  evidently  formed  of  fimilar  rocks.  As  the  podman  was 
jud  fetting  out  for  Wick,  which  is  the  fil'd  town  we  meet  with 
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in  going  fouthward,  we  embraced  the  opportunity  of  having* 
him  as  a guide.  The  country  continues  low  and  flat,  only  in 
a few  places  varied  by  conftderable  hills-;  and  cultivation  feems 
very  fparing.  Near  to  Kies  Cattle  we  encountered  a te- 
dious Candy  beach,  over  which  we  walked;  and  in  feveral  pla- 
ces we  obferved  that  the  peat  had  been  dug  from  under  the 
fand.  At  the  extremity  of  this  beach,  we  patted  a formal 
tower,  a feat  of  Sir  Benjamin  Dunbar  ; and  further  on,  towards 
the  Nofs  Head,  the  cattles  of  Guernigo  and  Sinclair  were  feeri 
perched  upon  lofty  fea-cliffs  ; and  foon  afterwards  we  came  to 
the  fmall  borough  town  of  Wick.  The  country,  thro’  which 
we  had  patted,,  is  compofed  of  fandttone  and  fandftone  flag  ; 
but,  in  many  places,  I obferved  mattes  of  breccia,  compofed  of 
fragments  of  red  granite,  micaceous  fhiftus,  and  quartz,  ce- 
mented by  an  arenaceous  bafls : but  1 could  not  difcover 
how  it  is  connected  with  the.  other  ftrata  of  the  county. 

Wick  is  the  chief  county  town  in  Caithnefs  ; is  of  little  ex- 
tent ; and  lies  upon  the  north-eaft  fide  of  what  is  called  Wick 
river.  The  ftrata,  upon  both  fides  of  the  river,,  and  in  the 
neighbourhood  of  the  town,  are  compofed  of  fandftone  flag, 
which  is  difpofed  in  ftrata  nearly  horizontal ; and,  in  the  bed  of 
the  river,  I alfo  obferved  great  mattes  of  the  breccia  juft:  men- 
tioned. 
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\Ve  left  Wick  in  the  morning  for  the  houfe  of  Berridale. 
We  continued  our  journey  for  fcveral  miles  thro’  a heath-co- 
vered country,  pretty  level,  but  brown  and  bleak,  with  little 
cultivation,  and  no  variety  of  ftrata ; fandftone  and  fandftone 
flag  being  the  only  rocks.  At  Poakmaft  the  country  is  more 
hilly ; and  now  and  then  the  great  mountains,  the  Paps  of 
Caithnefs,  and  the  lofty  Morven,  appeared  at  a confiderable 
diftance,  forming  a ftriking  contrail  with  the  low,  mean-look- 
ing country  thro’  which  we  were  palling.  From  Poakmaft  to 
Dunbeath  we  had  ftill  the  fame  bleak  fcene  ; and  this  tedious 
uniformity  was  only  varied  by  the  appearance  of  old,  ruinous 
caftles,  perched  upon  the  rocky  cliffs  on  the  fea-fhore,  or  reclufe 
gentlemen’s  feats  fituated  amid  brown  defert  heaths. 

After  palling  Dunbeath,  we  continued  walking  for  about 
four  miles,  along  the  fea-fhore,  thro’  a heath-covered  country, 
when  we  came  upon  the  fide  of  a valley  beautifully  covered 
with  natural  wood ; and  we  obferved,  fituated  in  its  bottom, 
the  neat  inn  of  Berridale,  for  which  travellers  have  to  thank 
the  generofity  of  Sir  John  Sinclair.  As  we  defcended,  by  a 
winding  road,  to  the  lioufe,  the  valley  became  more  reclufe : 
the  diftant  mountains  being  hid  by  the  fides  of  the  valley,  and  a 
bridge  thrown  acrofs  a water  which  runs  over  a broken  chan- 
nel overhung  with  natural  wood,  added  much  to  its  beautv. 
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This  is  indeed  a fcene  that  might  be  admired  under  a milder 
climate.  The  ftrata,  from  Dunbeath  to  this  valley,  are  formed 
of  fandftone,  fandftone  flag,  and  a blue  fpecies  of  fecondary  ar- 
defla : the  higher  grounds  appear  to  be  entirely  of  primitive 
rocks. 

As  the  weather  was  delightful,  we  did  not  proceed  on  our 
journey  homewards,  but  next  morning  we  agreed  to  afcend 

1 

the  mountains  in  the  neighbourhood,  fo  that  we  might  ob- 
tain fome  information  as  to  the  ftrudture  and  composition  of 
the  high  parts  of  the  country.  After  breakfaft,  we  took  a 
winding  and  pretty  fteep  road  upon  the  fouth  fide  of  the  val- 
ley, which  led  thro’  the  natural  wood,  and  foon  reached  the 
fummit  of  the  valley.  From  this,  we  had  a fine  view  of 
Morven,  Scuraben,  and  the  neighbouring  mountains ; yet  we 
were  feparated  from  them  by  a long,  dreary  peat  muir.  Hav- 
ing croffed  the  muir,  which  was  very  fatiguing,  (owing  to  its 
broken  furface,)  we  at  length  reached  the  bottom  of  Scuraben. 
We  here  found  a tolerable  tracft,  which  led  us  a confiderable 
way  up  the  mountain.  At  the  termination  of  this  tradl,  we 
turned  weftward,  and  walked  over  a wildernefs  of  flones,  and 
thro’  a thick  fog,  to  the  fummit  of  the  mountain  of  Scuraben. 
The  thick  milt  entirely  prevented  us  from  feeing  the  neigh- 
bouring country  ; and  we  were  forced  to  defcend  into  a hollow 
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upon  the  lea  fide  of  the  mountain,  to  Ihelter  ourfelves  from  the 
piercing  cold  and  drizzling  rain.  We  laid  ourfelves  down  be- 
hind a great  mafs  of  rock,  anxioufly  waiting  for  the  difperfion 
of  the  fog  ; and,  being  much  fatigued,  fell  afleep,  but  awaked 
foon  afterwards,  cold  and  wet,  and  {till  involved  in  a thick 
mift.  As  our  fituation  was  now  by  no  means  agreeable,  we 
quitted  the  hollow  in  which  we  had  taken  fnelter,  and  de- 
fcended  by  the  north-weft  fide  of  the  mountain,  and,  after  a 
long  walk,  we  were  happy  again  to  reach  the  fweet  retreat  of 
Berridale. 

Prom  the  obfel’vations  which  I made  upon  the  fummit  of  the 
hill,  and  in  the  afeent,-  the  following  appears  to  be  the  nature 
of  the  ftrata.  The  lower  part  of  the  country  is  common  argil- 
laceous fandftone,  and  fand  fandftone  flag ; but,  as  we  afeend, 
the  next  rock  is  an  arenaceous  breccia,  which  has,  immerfed  in 
it,  fragments,  of  various  lizes  and  fhapes,  of  red  granite,  mica- 
ceous fhiftus,  and  quartz  ; and  to  this  fucceeds  a rock  of  quartz, 
'which  reaches  to  the  fummit  of  the  mountain.  This  quartz  is 
fometimes  fo  intermixed  with  the  mica,  as  to  form  micaceous 
fhiftus  ; and  very  often  it  has  a brecciated  appearance.  Mor- 
ven,  with  the  other  neighbouring  mountains,  from  their  white 
colour,  appear  to  be  compofed  of  a fimilar  quartzy  rock.  It; 
would  be  an  objetft  well  worthy  the  attention  of  the  mineralo- 
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gift,  to  examine  the  junction  of  this  quartzy  rock  with  the 
fandftone  ftrata,  and  alfo  to  determine  with  accuracy  the  angle 
of  elevation,  &c.  of  thefe  ftrata. 

Having  refted  after  the  fatigues  of  our  journey  to  Scuraben, 
we  left  Berridale  early  in  the  morning.  The  weather  was 
charming  ; and  the  perfume  of  the  wild  flowers,  which  was  dif- 
fufed  all  around,  rendered  the  beginning  of  our  journey  very 
agreeable.  We  afeended  firft  by  a fteep,  winding  road,  which 
was  covered  with  mafles  of  fandftone  breccia  ; and  conflderable 
blocks  of  granite  and  micaceous  fhiftus  lay  fcattered  upon  the 
road.  From  this,  to  the  valley  which  is  formed  upon  one  fide 
of  the  Grd  of  Caithnefs,  the  fame  ftrata  continues  : that  is,  up- 
on the  fea-fliore,  red  argillaceous  fandftone  ; and,  farther  up, 
fandftone  breccia,  which  contains  fragments  of  granite,  mica- 
ceous fhiftus,  and  quartz,  immerfed  in  an  arenaceous  bafis  ; and 
to  this  fucceed  the  primitive  ftrata.  As  we  defeended  into  this 
valley,  we  obferved  the  road  covered  with  great  mafles  of  gra- 
nite; and  the  hills  above  (which  are  heath-covered)  appeared 
alfo  to  be  formed  of  granite. 

We  now  afeended  from  this  valley  by  the  fteep  mountain 
called  the  Ord  of  Caithnefs,  and,  after  a fatiguing  walk,  wx: 
reached  the  narrow  pafs  which  forms  the  entrance  into  Suther- 
land fhirc 
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landlhire  from  the  north.  Before,  were  the  diftant  mountains 
of  Rofs  and  Invernefs  {hires  ; but,  below,  was  the  fea-coaft  0! 
Sutherland,  which  had  a lingular  appearance : the  cultivated 
ground  forming  a low  and  nearly  level  bank,  which  is  fkirted 
by  dark  mountains  of  a conliderable  height.  The  pafs  itfelf 
was  bounded  upon  one  fide  by  a deep  mountain  of  granite  f ; 
on  the  other,  was  a frightful  precipice  hanging  into  the  fea,  and 
compofed  of  a fpecies  of  breccia,  which,  as  far  as  my  fhort 
time  would  allow  me  to  determine,  feems  to  lie  upon  the  gra- 
nite. We  now  defcended,  by  a winding  road,  to  the  bank  we 
have  juft  mentioned,  and  walked  along  it  to  a village  called 
Helmfdale,  where  unluckily  we  could  get  little  to  fatisfy  our 
craving  hunger.  This  village,  or  kraal,  is  fituated  in  a valley 
of  conliderable  magnitude,  and  is  bounded  on  both  ftdes  by 
mountains  of  granite.  We  now  crofted  the  water  of  Helmf- 
dale, and  walked  along  the  ftiore,  by  the  fide  of  the  bank 
which  is  continued  from  Helmfdale,  to  a dirty  hut,  which  paf- 
fes  for  an  inn,  and  is  called  Wilk  Houfe.  This  bank  is  com- 
pofed of  ftrata  of  red  and  white-coloured  fandftone ; but  upon 
the  ftiore,  at  a little  diftance  from  this  fandftone,  there  are  low, 
{helving  rocks,  of  an  argillaceous  breccia,  which  is  compofed 
of  fragments  of  fandftone  and  quartz  immerfed  in  an  argilla- 
ceous breccia.  Thefe  lecondary  ftrata  are  bounded  by  higher 
mountains,  which  are  primitive,  and  probably  of  granite. 
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After  leaving  Wilk  houfe,  the  bank,  which  had  accompanied 
us  from  the  Ord  of  Caithnefs,  was  now  fucceedecl  by  flat 
ground ; but  our  general  courfe  was  thro’  fandy  beaches : and 
this,  with  the  great  heat  of  the  day,  rendered  our  journey  very 
fatiguing.  As  we  approached  near  to  Dunrobin  Caftle,  the  fine 
feat  of  the  Countefs  of  Sutherland,  the  country  becomes  wood- 
ed ; and  at  length  we  obferved  the  caftle  rifing  with  much  dig- 
nity among  the  fine  wood  with  which  it  is  fo  richly  orna- 
mented. Soon  afterwards,  we  reached  the  kirk  of  Golfpie. 
Having  refted  a little,  we  continued  our  journey  over  a flat 
fandy  tradl  of  country,  which  is  bounded  by  high  primitive 
mountains.  About  three  miles  from  Golfpie,  we  came  to  a ri- 
ver, and  were  here  detained  for  nearly  an  hour  until  the  obfti- 
nate  boatmen  would  ferry  us  acrofs  ; and  then  walked  among 
fand  banks,  and  over  heath  muirs,  to  Dornoch,  where  we  ar- 
rived in  the  evening,  completely  fatigued,  after  a walk  of  nearly 
20  hours.  I was  a good  deal  furprifed  to  meet  with  many  pieces 
of  pumice  ftone  among  the  fand  banks  between  Golfpie  and 
Dornoch : thefe  have  afluredly  been  driven  on  ftiore  from  the 
fea,  as  I have  already  mentioned  to  be  the  cafe  with  regard  to 
the  pumice  found  upon  the  fhores  of  the  Shetland  Iflands. 

Dornoch  is  an  old,  defolate-looking  town,  only  remarkable 
for  the  ruins  of  its  cathedral. 

We 
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We  left  Dornoch  in  the  morning,  for  the  village  of  Tain. 
The  road  to  the  ferry,  which  is  upon  the  north  fide  of  the  frith, 
of  Dornoch,  is  thro’  a low,  level,  and  pleafant  country.  It 
Is  in  many  places  well  cultivated,  and  ornamented  with  wood, 
that  extends  to  a confiderable  height  upon  fome  of  the  hills 
bounding  the  low  country.  The  ftrata  of  the  lower  parts 
are  of  red  fandftone  ; and  I obferved  many  fragments  of  mica- 
ceous fhiftus,  and  granite,  which  have  been  wafhed  from  the 
neighbouring  mountains.  We  now  eroded  the  ferry,  which  is 
about  three  quarters  of  a.  mile  broad.  In  our  paffage,  looking 
downwards,  we  had  a pretty  extenfive  view  of  the  low  fandy 
country  on  both  fides  of  the  frith ; a profpecT  not  unlike 
the  views  we  have  on  many  of  the  low  fhores  on  the  Englifh 
coaft.  The  view  upwards  was  of  a very  different  kind  : it  was 
the  wild  and  rugged  mountains  of  Rofs-fhire,  which  in  fome 
places  appeared  white  with  fnow,  in  others  richly  covered  with 
wood.  The  road  from  this  to  Tain  led  firft  thro’  a fweet  flat 
adorned  with  broom ; then  along  a road  bounded  by  trees ; 
and  the  ftene  was  again  varied,  before  we  reached  the  town,  by 
a difagreeable  trad  of  heathy  and  fandy  ground.  The  ftrata. 
in  this  trad,  appeared  to  be  principally  red-coloured  argilla- 
ceous fandftone  : but,  as  we  approached  the  town  of  Tain, 

I obferved  confiderable  maftes  of  granitic  porphyry,  gneifs, 
micaceous  fhiftus,  and  hornblende  fhiftus.  Whether  all  theft 
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rocks  form  flrata  in  the  neighbouring  hills,  or  are  only  maffes 
derived  from  a breccia  which  I obferved  lying  upon  different 
parts  of  the  road,  I had  not  an  opportunity  of  determining. 

After  dinner,  we  walked  to  the  ferry  of  Cromarty.  The 
road  led  thro’  a pretty  flat  country,  and  the  flrata  feemed  to  be 
entirely  of  red-coloured  argillaceous  fandflone  ; and,  in  feveral 
places,  I obferved  great  maffes  of  breccia,  which  is  formed  of 
fragments  of  granite,  gneifs,  micaceous  fhiflus,  hornblende 
rock,  and  quartz.  We  now  croffed  a ferry,  of  about  one  mile 
and  a half  broad,  to  the  town  of  Cromarty.  This  is  a neat 
highland  town,  and  is  much  beautified  by  the  fine  grounds 
and  handfome  feat  of  the  Earls  of  Cromarty.  The  prevailing 
flrata  in  the  neighbourhood  of  this  town,  and  what  forms  both 
fides  of  the  entrance  of  the  Cromarty  frith,  is  a red-coloured 
argillaceous  fandflone. 

We  left  Cromarty  early  in  the  morning,  for  Fort-George. 
The  country  is,  all  the  way,  pretty  flat.  We  could  not  ob- 
ferve  the  flrata,  owing  to  the  covering  of  heath,  until  we  came 
near  to  Fortrofe  ; but  in  feveral  places  I obferved  maffes  of  gra- 
nite, gneifs,  micaceous  fhiflus,  hornblende  rock,  and  alfo  maf- 
fes of  arenaceous  breccia.  As  we  defeended  to  Fortrofe, 
flrata  of  arenaceous  breccia  made  its  appearance  ; and  the  coafl 
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of  the  Murray  frith,  from  Fortrofe  to  the  entrance  of  the 
Cromarty  frith,  feemed  to  be  compofed  of  red-coloured  argil- 
laceous fandftone,  with  ftrata  of  arenaceous  breccia.  We  now 
walked  down  to  the  ferry-place,  and  eroded  the  frith,  which 
is  about  two  miles  broad,  to  Fort-George.  This  fort, 
the  mod  complete  piece  of  fortification  in  Great  Britain,  is 
fituated  upon  a low  point  of  land  which  juts  acrofs  the  Murray 
frith,  and  is  built  of  red  and  white-coloured  argillaceous  fand- 
ftone. From  it,  we  have  a fine  view  of  the  frith,  which  expands 
beyond  the  fort,  and  is  bounded  by  lofty  hills  ; and  this  profpetft 
is  terminated  by  the  capital  of  the  highlands,  the  pitfturefque 
town  of  Invernefs,  with  great  mountains  rifing  on  both  tides 
of  it. 

If  we  look  at  the  map,  we  {hall  obferve  that  Scotland  is  deeply 
indented  both  on  its  eafl  and  weft  fide.  In  the  eaft,  the  fpa- 
cious  Murray  frith  interfetfts  the  country  as  far  up  as  Inver- 
nefs ; while,  upon  the  weft  fide,  Linnhe  Loch  reaches  to  Fort- 
William.  A great  valley,  about  60  miles  long,  extends  between 
thefe  arms  of  the  fea  : it  is  bounded  by  lofty  mountains  ; and 
its  bottom  is  covered,  excepting  for  about  1 7 miles,  with  deep 
lakes.  The  land  between  the  lakes  is  level,  and  compofed  en- 
tirely of  alluvial  ftrata,  excepting  fome  rocks  to  the  fouth-wTeft 
of  Fort-Auguftus  j\  It  has  been  propofed  to  connect  the  lakes  by 

a canal, 
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a canal,  and  thus  to  fave  the  tedious  and  dangerous  paflfage  by 
the  Pentland  frith  ; and,  as  the  ground  is  level  and  foft,  the  ex- 
pence would  not  be  very  great.  This  plan  has  much  plaufibi- 
lity  ; yet  it  would  be  more  likely  to  meet  with  attention,  if  the 
mineralogy  of  the  great  glen  was  carefully  examined.  It  is  not 
improbable  that  promifing  appearances  of  ore  may  be  difco- 
vered ; and  thefe,  if  worked  with  fpirit,  would  employ  many 
hands,  and  render  a canal  of  vaftly  more  importance.  The 
few  fatisfadlory  mineralogical  obfervations  which  have  been 
made  on  this  glen,  have  not  been  made  with  a view  of  difco- 
vering  veins  or  beds  of  ore  ; fo  that  we  are,  as  yet,  entirely  ig~ 
“norant  of  the  mineral  treafures  which  it  may  contain. 

We  left  Fort-George.  The  road  led  thro’  a low,  heathy 
country.  On  one  hand  was  a fandy  flat,  partly  overgrown 
with  heath,  which  feemed  to  have  been  formely  covered  by  the 
fea : on  the  other  was  a heathy  country,  and  at  a diftance 
hills.  I obferved,  upon  the  road,  mafles  of  granite,  micaceous 
fhiftus,  quartz,  and  fandftone.  The  fandftone  ftrata,  which  I 
obferved  cropping  near  to  Nairn,  feem  to  form  the  level  part  of 
the  country ; but  the  hilly  part,  from  its  general  appearance, 
and  the  mafles  of  micaceous  fhiftus  which  are  fcattered  about, 
feem  to  be  of  primitive  rock. 


We 
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We  dined  at  Nairn,  and  fet  out  for  Forres.  At  a little  dis- 
tance from  the  town,  we  obferved  great  fand  hills,  and  a terri- 
ble fandy  coaft  ftretching  towards  the  ocean.  This  fcene  was 
very  ftriking  : the  whole  fky  was  covered  with  dark  clouds  ; 
yet  the  whitenefs  of  the  fand  caufed  the  light  to  be  fo  ftrongly 
reflected,  particularly  from  the  hills,  that  they  appeared  as  if 
the  fun  was  fhining  upon  them.  We  ftopt  to  examine  them, 
and  found  that  they  were  compofed  of  fine  white  fand,  which 
does  not  lie  in  beds,  but  is  irregularly  heaped : a circumftance 
Sufficiently  conclufive  that  thefe  accumulations  have  been  pro- 
duced by  the  blowing  of  the  fand.  The  whole  of  the  neigh- 
bouring country  is  much  covered  with  fand,  and  fome  great 
eftates  have  been  almofl  deftroyed  by  this  fand  flood.  We 
now  continued  our  journey ; and  as  we  retired  from  the  fand 
hills,  their  appearance  became  the  more  ftrikihg,  as  every  ob~ 
jedd  was  clothed  in  a fable  hue,,  while  their  bright  Surfaces 
at  length  fhone  like  luminous  points  upon  the  horizon. 
The  road  continues  for  a confiderable  way  through  a bleak 
country,  but  as  we  approach  to  the  pleafant  town  of  For- 
res it  affumes  a rich  and  lovely  afped.  The  ftrata,  all  the  way. 
are  decidedly  fecondary,  being  of  fandftone  and  bafalt  j but  the 
rocks  in  the  higher  parts  of  the  country  are  probably  of  primi- 
tive rock,  as  is  intimated  by  the  fragments  of  granite  and  mi- 
caceous fhiftus  which  he  Scattered  about* 
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Forres  is  a neat,  well-built  town,  pleafantly  fituated  betweerf 
two  little  hills  ; but  we  could  not  enjoy  the  pleafure  of  examin- 
ing it  more  at  leifure,  as  the  evening  was  at  a clofe  : and  we 
were  forced  to  proceed  to  Elgin,  a diftance  of  1 2 miles.  At  a 
little  diftance  from  Forres,  we  examined,  in  the  twilight,  the 
famous  pillar  mentioned  by  Mr  Pennant  ; and  then  continued 
our  journey  to  Elgin  in  the  dark.  In  the  middle  of  the  night, 
we  crofted  the  blafted  heath  on  which  the  weird  lifters  met  Mac- 
beth in  the  day  of  his  fuccefs,  and  ftopt  him  with  their  pro- 
phetic greeting.  The  folitary  hour  of  the  night,  the  melancho- 
ly noife  of  the  wind  rufliing  acrofs  the  heath,  the  glimmering 
of  the  Will-o’-the-wifp,  excited  in  us  that  ftrange  feeling  of  fu- 
perftitious  alarm  of  which  every  man  muft  at  fome  time  or 
other  have  been  confcious. 

Although  much  fatigued  with  our  long  journey  from  Cro- 
marty to  Elgin,  we  rofe  up  early  in  the  morning,  and  exa- 
mined the  magnificent  ruins  of  Elgin  cathedral. 

We  now  continued  our  journey  from  Elgin  towards  Lof- 
fiemouth,  which  is  fituated  upon  the  fea-coaft.  The  coun- 
try, for  a ftaort  way,  was  very  pleafing ; but  having  reached 
an  eminence  above  the  town,  we  defcended  into  a flat,  indif- 
ferently-cultivated country.  As  we  approached  Lofliemouth, 
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the  whole  of  the  country  appeared  to  be  formed  of  bowlder 
Hones ; and,  near  to  the  town,  great  banks,  evidently  left  by 
the  retiring  of  the  fea,  make  their  appearance.  Thefe  bowlder 
ftones  are  of  granite,  granitic  porphyry,  micaceous  fhiftus,  quartz, 
limeftone,  and  arenaceous  breccia.  At  Lofliemouth,  which  is 
a trifling  village,  I obferved  flrata  of  red-coloured  argillaceous 
fandftone ; but  no  other  rock  was  to  be  obferved  in  the  neigh- 
bourhood. We  now  walked  along  the  fhore  for  a confider- 
able  way,  Hill  over  bowlder  ftones  ; we  then  changed  our 

tv 

courfe,  and  continued  walking  for  feveral  miles  upon  the  road 
to  Fochabers,  when  we  found  the  country  to  improve  very 
much  in  beauty.  As  this  route  did  not  feem  very  interefling, 
we  again  traverfed  the  country  until  we  came  nearly  to  the 
mouth  of  the  river  Spey,  which  we  croffed  in  a fmall  boat. 
Here  we  walked  along  a beach  of  bowlder  ftones,  which  was 
without  any  covering  of  heath,  and  was  extremely  fatiguing. 
Having  reached  its  farther  extremity,  we  walked,  by  a better 
road,  to  the  fifhing  town  of  Buckie.  Upon  feveral  parts  of 
the  fhore,  I obferved  the  red-coloured  argillaceous  fandftone ; 
and  at  Buckie  the  ftrata  became  nearly  vertical.  At  this  place, 
as  far  as  I had  leifure  to  determine,  the  fecondary  fandftone, 
which  we  had  traced  along  the  fhore  all  the  way  from  the  Pent- 
land  frith,  difappeared,  the  fea-coafl  being  formed  of  pri- 
mary ftrata.  We  now  left  the  coaft,  and  afcended  for  a lit- 
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tic,  when  wc  came  upon  a level,  which  continues  for  a confide- 
rable  way  either  bare  or  heath-covered,  and  at  a little  diftance  is 
bounded  by  mountains  of  confiderable  height.  As  we  approach 
to  Cullen,  the  country  becomes  well  cultivated  j and  we  pafs,  to 
this  fwcet  village,  thro’  very  fine  and  rich  plantations.  It  was 
almolt  dark  before  we  reached  Cullen,  fo  that  we  probably  paf- 
fed  richly-wooded  fcenes.  The  ftrata,  all  the  way  from  Buckie, 
are  entirely  primitive,  and  are  principally  micaceous  fhiftus, 
traverfed  by  quartz  veins..  In  fome  places  I obferved  maffes 
of  granite : but  I had  not  time  to  determine  its  pofition  with 
regard  to  the  other  rocks- 

In  the  morning,  we  left  with  regret  the  delightful! y-fitu ated 
village  of  Cullen,  and  took  the  road  which  leads  to  Portfoy. 
A little  way  from  the  town,  the  country  lofes  much  of  its  beau- 
ty, and  the  wood  gradually  difappears.  About  two  miles  front 
Cullen,  we  forfook.  the  road,  and  walked  towards  the  fhore,  to 
view  the  old  caftle,  once  the  feat  of  Lord  Oliphant.  The  caftle 
is  built  upon  the  fummit  of  a cliff  about  80  feet  high,  which 
projects  into  the  fea ; and  its  ruins  fhew  that  formerly  it  muft 
have  been  a place  of  confiderable  ftrength.  The  times  are  now 
happily  changed.-  In  place  of  the  fortrefs  perched  upon  the  al- 
moft  inacceflible  fea-cliff,  the  feats  of  our  chieftains  are  now 
placed  in  the  mo  ft  enchanting  fituations,  and  adorned  with  all. 

the 
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the  richnefs  and  luxurious  variety  of  nature  and  art  combined. 
It  is  a chara&er  which  ftrongly  marks  the  barbarifm  of  former 
times,  and  the  prefent  happy  change  of  manners  and  govern- 
ment* The  rock,  upon  which  this  caftle  is  fituated,  is  compofed 
of  talcaceous  fhiftus,  which  is  difpofed  in  ftrata  that  are  nearly 
vertical,  and  is  more  or  lefs  intermixed  with  quartz.  I alfo  ob- 
ferved a great  ftratum  of  compact  quartz,  which  is  in  fome  pla- 
ces between  16  and  1 7 feet  wide.  What  is  curious,  this  ftratum 
has,  in  fome  places,  the  charadtei*  of  granular  quartz ; and  it  is 
often  fo  intermixed  with  talc,  as  to  form  a fpecies  of  talcaceous 
fhiftus.  The  ftrata  of  talcaceous  fliiftus,  upon  one  fide  of  the 
ftratum  of  quartz,  are  much  twifted,  while  on  the  other  they 
are  perfedlly  regular,. 

We  now  continued  journeying  along  by  the-  fea-fhore,  that 
we  might  have  a better  opportunity  of  difcovering  any  inte- 
refting  appearances  which  were  to  be  obferved.  The  cliffs  con- 
tinue to  Sandfide  to  be  compofed  of  nearly  vertical  ftrata  of  tal- 
caceous and  micaceous  fhiftus  ; but,  upon  the  fouth  fide  of 
Sandfide,  I obferved  a confiderable  ftratum  of  fteel-grey,  fo- 
liated limeftone,  which  lies  upon  an  ardefia,  or  primitive  argil- 
laceous fhiftus,  and  this  ardefia  appears  to  be  covered  by  a brec- 
cia. As  the  fea  covered  the  greater  part  of  this  rock  of  breccia, 
I could  not  determine  with  certainty  its  pofition  with  regard  to 

the 
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the  limeftone.  After  palling  this  ftratum  of  limeftone,  which,  we 
were  informed,  runs  a conliderable  way  into  the  country,  we 
came  to  an  immenfe  mafs  of  breccia,  which  feemed  to  be  quite 
infulated : it  is  not  improbable,  however,  that,  before  the  fea 
had  walhed  away  the  talcaceous  fhiftus,  the  breccia  would  have 
been  obferved  covering  it.  We  ftill  continued  our  journey  a- 
long  the  fhore,  until  we  came  within  a quarter  of  a mile  of 
Portfoy  ; and,  in  that  extent,  I obferved  ftrata  of  talcaceous,  mi- 
caceous and  hornblende  fhiftus  alternating  with  each  other. 
We  now  walked  to  the  town,  which  we  found  to  be  irregular 
and  dirty. 

As  the  rocks  upon  the  fea-fhore,  near  to  this  town,  are  very 
interefting,  we  agreed  to  Hay  a day  or  two,  and  examine  them 
particularly.  I was  the  more  anxious  to  do  this,  as  they  have 
long  attracted  the  attention  of  mineralogifts ; but  their  parti- 
cular geognoftic  characters  have  never  been  detailed  in  any 
publication.  After  having  examined  thefe  rocks,  the  following 
is  the  refult  of  the  obfervations  which  I made. 

About  a quarter  of  a mile  from  Portfoy,  at  the  place  to 
which  I had  traced  the  ftrata  in  coming  into  the  town,  the  tal- 
caceous fhiftus  appeared,  in  vertical  ftrata ; and,  nearly  at  the 

fame  place,  I obferved  a ftratum  of  white  marble,  which  is 

marked 
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marked  E,  in  the  plan  at  the  end  of  this  volume.  It  is 
about  1 2 feet  wide,  and  runs  S.  W.  and  N.  E.  which  is  in  the 
fame  direction  with  the  bounding  ftrata  *.  It  appears  to  have 
been  worked  for  ornamental  purpofes,  as  I obferved  feveral 

t 

blocks  upon  the  beach  which  feem  to  have  been  fawed.  To 
this  ftratum  fucceeds  a vertical  ftratum  of  micaceous  fhif- 
tus  j',  marked  F,  which  is  compatft,  and  of  a blackifh  co<- 
lour  where  in  contact  with  the  marble,  but  of  a green  colour 
where  it  is  in  contact  with  the  next  ftratum,  which  is  Terpen- 
tine J.  The  ftratum  of  Terpentine,  marked  G,  which  fucceeds 
to  the  talcaceous  fhiftus,  is  of  great  width,  and,  like  the  other 

ftrata, 

* This  marble  is  white,  or  clouded  with  fteel-gray,  but  it  is  much  mixed 
with  fcales  of  talc. 

f The  talcaceous  fhiftus,  which  alternates  with  thefe  ftrata,  has  fometimes  fo 
much  the  appearance  of  compaft  micaceous  fhiftus,  that  it  cannot  be  diftinguifhed 
from  it ; and  as  it  approaches  the  marble,  it  is  to  be  obferved  mixed  with  it,  and 
palling  into  it. 

t This  ferpentine  is  of  various  fhades  of  olive  and  blackifh  green.  Its  fra&ure, 
which  is  either  uneven,  coarfe  fplintery,  or  even  fine  fplintery,  prefents  canary- 
green  fcales.  It  is  intermixed  with  various  foflils,  as  afbeftus,  indurated  fteatites, 
talcite  of  Wallerius,  calcaceous  fpar,  and  iron  pyrites, 
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ftrata,  is  nearly  vertical,  and  runs  in  a fimilar  direction.  It  runs 
out  into  the  fea  like  a great  wall ; and  this,  with  its  green  co- 
lour, gives  it  a lingular  afped.  This  ftratum  is  bounded  by  a 
£ratum  of  talcaceous  Ihiftus,  H,  which  is  almoft  entirely  com- 
pofed  of  quartz,  where  it  is  in  conta<5t  with  the  ferpentine  ; but 
as  it  approaches  the  next  ftratum  which  is  marble,  it  has 
more  of  the  talcaceous  character,  and  is  alfo  traverfed  by  veins 
of  quartz.  The  ftratum  of  marble,  I,  is  from  15  to  20  feet 
wide  ; is  alfo  vertical ; but  is  of  a bad  quality,  and  will  not 
ferve  for  any  ornamental  purpofe.  It  has,  immerfed  in  it,  pie- 
ces of  quartz  and  talcaceous  Ihiftus.  To  this  ftratum  fucceeds 
a thin  ftratum  of  quartz  ; and  this  again  is  bounded  by  a thin 
ftratum  of  talcaceous  Ihiftus,  K.  Both  thefe  ftrata  are  only  a 
few  feet  wide ; and  are  fucceeded  by  a ftratum  of  marble,  L, 
nearly  of  the  fame  width  with  the  former  ftratum,  I.  To  this 
marble  fucceeds  a great  ftratum  of  ferpentine,  M,  which  is  of 
the  fame  nature  with  the  ftratum  we  have  before  defcribed. 
This  ftratum  is  bounded  by  hornblende  rock  N,  which  forms 
the  rocks  that  furround  the  harbour  of  Portfoy,  and  conti- 
nues beyond  it  towards  a bay,  the  name  of  which  I do  not  re- 
coiled. 

* The  hornblende  rock  is  generally  (hiftofe,  and  has  fometimes  fcales  of  brown 
mica  intermixed  with  it. 
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colleCl  *.  It  is  traverfed  in  feveral  places  by  veins  of  granite, 
which  run  in  different  directions,  and  vary  in  breadth  from 
one  to  eight  or  nine  feet.  At  a little  diftance  from  the  fide  of 
the  bay  I have  juft  mentioned,  another  ftratum  of  ferpentine, 
marked  O,  makes  its  appearance  ; and  to  it  again  fucceeds 
the  hornblende  rock,  P,  which  is  traverfed  by  veins  of  gra- 
nite j\ 

We  now  walked  along  the  fhore  by  the  bottom  of  this  bay  ; 
and,  upon  its  oppofite  fide,  in  place  of  the  hornblende  rock, 
there  are  rugged  cliffs  of  micaceous  fhiflus,  which  is  in  fome 
places  alternated  with  quartz,  and  in  others  traverfed  by  confi- 
derable  granite  veins.  The  micaceous  fhiflus  fometimes  con- 
tains garnets  ; and  the  granite,  which  is  great-grained,  fre- 
quently contains  cryflals  of  fhorl  and  mica,  and  fometimes  it 
has  the  appearance  that  is  called  pierre  graphique. 

Vol.  II.  M m Such 

* The  ferpentine,  as  it  approaches  the  hornblende  rock,  becomes  gradually  in- 
termixed with  it,  and  at  laft  is  not  to  be  diftinguilhed  from  it. 

f Betwixt  Bortfoy  harbour  and  -the  bay,  I obferved  marble  ; but  I could  not 
determine  how  it  lay  with  refpedl  to  the  other  rocks  ; fo  that  I have  not  reprefent- 
ed  it  in  the  plan. 
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Such  appears  to  me  the  difpofition  and  nature  of  the  ftrata 
upon  the  fliore  at  Portfoy  *. 

As  the  geognoftic  characters  of  the  ferpentine,  at  this  place, 
are  interefting,  I fhall  here  mention,. for  the  information  of 
my  readers,  a few  faefts,  which  fliew  that  pretty  nearly  fimilar 
appearances  have  been  obferved  in  other  countries.  Zobten- 
berg,  in  lower  Silefia,  confifts  entirely  of  ferpentine,  in  which 
fome  hornblende  is  found,  and  its  ftrata  are  nearly  vertical  f. 
In  the  Miner’s  Kalendar  for  1 790,  Kohler  informs  us,  that  fer- 
pentine and  primitive  limeftone  (marble)  are  nearly  allied  in 
their  geognoftic  chara<5lers,  and  that  fometimes  they  are  dif- 
pofed  in  ftrata  which  alternate.  We  are  alfo  informed  that  fer- 
pentine refts  upon  gneifs,  and  even  alternates  with  it  J,  and 
alfo  with  quartzy  talcaceous  fhiftus  ||. 

The 

* Some  travellers  are  of  opinion  that  the  ferpentine  and  marble  form  great- 
veins,  rather  than  vertical  ftrata, 

f 4 Berl.  Beobacht.  353. 

| Charpentier  Mineralogifche  Geographic  von  Churfachsichen  Lande, 


\ N.  Nord,  Beytrage.  149. 


FROM  HUNA  TO  THE  FRITH  OF  FORTH. 


2 75 


The  appearance  of  the  veins  of  granite  traverfing  hornblende 
rock  and  micaceous  fhiltus,  is  by  no  means  uncommon  in  Scot- 
land ; and  in  other  countries  limilar  appearances  have  been  very 
often  obferved.  The  pierre  graphique  has  been  obferved,  in 
Siberia,  to  form  the  fides  of  veins  where  the  topaz  is  found  * ; 
but  at  Sebnitz  it  is  difpofed  in  beds  with  the  common  granite  ■f; 
and,  in  the  Uralian  mountains,  Herman  obferved  it  mixed  with 

the  common  granite  Patrin,  who  found  it  in  Siberia  with 

/ 

the  topaz,  conjectures  that  it  may  generally  be  conhdered  as 
indicative  of  the  prefence  of  tliefe  gems. 

Having  thus  examined  the  ftrata  upon  the  fhore,  I walked 
into  the  country  for  about  two  miles ; but  could  obferve  no 
trace  of  the  ferpentine,  or  marble,  or  talcaceous  fliiftus,  but  in 
feveral  places  I obferved  the  hornblende  rock.  I afcended  a 
hill  a few  hundred  feet  high  ; upon  the  fide  of  it  were  mafles 
of  hornblende  rock  and  gneifs  fcattered  about,  but  towards 
the  fummit  it  was  entirely  compofed  of  fhiftofe  quartz.  This 

M m 2 is 


* J.  de  Phyfique.  Ann.  1791. 

J N.  Bergmanniflies  Journal,  B.  2.  443.  . 

$ Herman  Mineralogifche  Beschreibung  des  Uralaifchen  Geburges.  B.  1. 
i.  144. 
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is  a rare  rock  in  Scotland  ; nor  has  it  been  obferved  but  in  a 
very  few  places  upon  the  continent. 

We  now  left  Portfoy,  and  continued  our  journey  by  a good 
road  which  leads  thro’  the  country  towards  the  town  of  Banff 
At  the  bridge  of  Boyne,  I obferved  a ftratum  of  foliated  lime- 
ftone  inclofed  in  the  micaceous  fhiftus,  which  is  continued  to 
this  from  Portfoy.  We  here  obferved  a beautiful  wooded 
dell,  with  a fmall  river  running  thro’  it,  extending  below  the 
bridge,  and  we  were  told  that  it  continued  to  the  fea-fhore. 
As  it  is  in  thefe  places  that  good  fections  of  the  ftrata  are  often 
to  be  obferved,  we  forfook  the  high  road,  and  walked  thro’  it. 
At  a little  diftance  from  the  entrance,  I again  obferved  the  lime- 
ftone  cropping  thro’  the  ftrata  of  micaceous  fhiftus ; and,  far- 
ther down,  our  attention  was  arrefted  by  the  extenfive  ruins  of 
the  caftle  of  Boyne,  which  is  fituated  upon  one  fide  of  the  clell, 
and  richly  furrounded  with  wood.  We  continued  our  walk, 
and  foon  reached  the  opening  of  the  dell,  upon,  the  fea-fhore, 
where  we  obferved  confiderable  quarries  of  the  primitive  lime- 
ftone.  From  this  to  Banff,  we  walked  along  the  fea-fhore, 
which  is  low  and  rocky ; and  the  ftrata,  as  far  as  I recoiled, 
are  principally  compofed  of  micaceous  fhiftus,  which  pafles,  on 
one  hand,  to  ardefia,  and,  on  the  other,  to  talcaccous  fhiftus, 

and 
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and  fometimes  it  is  to  be  obferved  alternating  with  hornblende 
rock  J. 

Banff  is  pleafantly  fituated  upon  the  fide  of  a hill,  which  de- 
clines towards  the  fea-fhore.  It  has  a harbour,  which  is  pro- 
tected by  a good  pier.  The  whole  town  has  a neat  appearance ; 
and  the  buftle  of  induftry  formed  a ftriking  contrail  with  the 
other  towns  we  had  paffed  thro’. 

We  intended  to  have  continued  our  journey  along  the  coaft 
towards  Peterhead ; but,  the  weather  being  fine,  we  were  de- 
iirous  to  reach  Aberdeen,  fo  that  I might  examine  the  granite, 
and  its  connection  with  the  other  ftrata.  We  therefore  chan- 
ged our  route,  and  took  the  road  to  Turreff,  which  we  reached 
befor  the  clofe  of  the  evening.  The  ftrata  are,  all  the  way,  of 
primary  formation,  and  principally  of  micaceous  fhiltus  and 
ardelia. 

Having  refted  all  night  at  Turreff,  we  left  it  early  in  the 
morning ; but  unluckily  a thick  fog  was  fpread  all  around, 

and 


$ I have  to  regret  the  lofs,  both  of  the  notes,  and  of  the  fpecimens  which 
illuftrate  this  part  of  my  journey  ; fo  that  what  I here  write  is  from  memory. 
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and  foon  the  rain  began  to  pour  upon  us,  and  continued  with- 
out intermiffion  the  whole  day.  We  reached  Aberdeen  in  the 
afternoon,  drenched  with  rain,  and  much  fatigued  with  our 
journey.  The  ftrata  are,  all  the  way,  of  primary  formation, 
and  fimilar  to  thofe  I obferved  between  Banff  and  Turreff. 

We  remained  here  feveral  days,  expecting  the  weather  to 
moderate,  fo  that  I might  have  an  opportunity  of  examining 
the  ftrudture  and  nature  of  the  ftrata  for  five  or  fix  miles 
around  the  city,  and  thus  to  acquire  a knowledge  of  the  pofi- 
tion  and  different  appearances  of  the  granite.  In  the  mean- 
time, I examined  the  granite  which  is  in  the  neighbourhood 
of  the  town,  and  obferved,  in  the  bed  of  the  river  Don,  that 
it  is  covered  by  micaceous  fliiftus,  and  that  it  feemed  to  be 
difpofed  in  great  ftrata,  or  beds.  It  has  very  often  cryftals  of 
hornblende  intermixed  with  the  felfpar  and  quartz. 

As  the  weather  ftill  continued  ftormy,  we  wrere  obliged  to 
defer  the  examination  of  this  country  until  another  feafon. 
Having  taken  leave  of  our  friends,  to  whefe  kind  attention  we 
had  been  fo  much  indebted  during  our  flay  at  Aberdeen,  we 
fet  out  for  the  banks  of  the  Forth. 

The  primary  ftrata  of  micaceous  fliiftus  continues  for  two 

or 
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or  three  miles  after  leaving  the  town ; when  it  is  fucceeded  by 
red-coloured  argillaceous  fandftone,  and  fandftone  breccia. 

At  Stonehaven,  which  is  about  14  miles  from  Aberdeen, 
we  obferved  the  ruins  of  the  caftie  of  Dunotter,  fituated  upon 
a rock  of  breccia. 

From  this,  by  Montrofe,  Dundee,  through  a fine  country 
called  the  Carfe  of  Gowrie,  to  Perth ; and  from  that,  by  Cupar 
in  Fife,  to  the  banks  of  the  Forth;  the  whole  ftrata  are  of  fe- 
condary  formation,  and  belong  either  to  the  tranfition  or  ftra- 
tified  rocks. 


/ 
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ADAMANTINE  fpar,  or  corundum,  faid  to  be  found  in  the  ifland  of  Tirie, 
Page  33*  34-  *ol.  ii. 

Adularia,  dcfcription  of,  found  in  Arran,  63.  i. 

Aftynolite,  in  fiflures  of  ardefia,  ifland  of  Arran,  86.  i.  ; in  quartz,  ifland  of  Coll, 
35.  ii.  ; in  lapis  ollaris,  Elen-reach,  159.  ii.  ; in  micaceous  Ihiftus,  Foula,  205. 
ii. ; approaching  to  hornblende,  175.  ii.  Glafly  a&ynolite  in  fienite,  ifle  of 
Skye,  107.  ii.  Lamellar  adtynolite  in  Terpentine,  TJnft,  an;  dcfcription, 
221.  ii.  ' 

Ardefia,  ftratified  ^wirh  micaceous  fhiftus,  79,  176.  177.  i.  Quarries  of  it  in  Arran, 
86  ; in  Bute,  131  ; in  Eafdale,  195.  Defcription  of  the  Arran  ardefia,  90  ; of 
the  Eafdale,  225.  Ardefia  at  Portalkeg,  in  Ifla,  contains  pieces  of  granite; 
Theory  of  their  formation,  156,  157.  i.  Obfervations  on  the  pyrites  which  is 
found  in  the  ardefia,  181,  182.  i.  Cryftals  of  adtynolite  in  the  ardefia  of  Ar- 
ran, 86.  i. 

Barytes  fulphat  of,  in  veins  traverfing  fandftone,  Arran,  71.  i. ; alfo  in  Pomona,  in 
the  Orkneys,  232.  ii. 

Bafalt,  refting  upon  argillaceous  fandftone,  Arran,  in.  i.  ; alternating  with  green- 
ftone,  Mull>  205,  207. ; covering  coal  in  Mull,  214,  221.  i. ; alfo  in  ifle  of  Can- 
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nay,  57.  ii.  and  in  Skye,  87,  88.  ii.  ; retting  upon  fhiftofe  clay,  and  covered 
by  fibrous  limeftone,  Eigg,  38.  ii.  ; alternating  with  fandftone  which  contains 
fhells,  Eigg,  g3.  ii.  ; retting  on  red  coloured  wacken,  Eigg,  39.  ii.  ; alternat- 
ing with  ftrata  of  wacken,  Canna,  50.  ii. 

Traverfed  with  bafalt  veins,  203,  211,  213,  &c.  and  alfo  by  veins  of  pitchftone, 
Eigg,  44.  ii.  Columns  of  StafFa,  (2.  ii.  Their  analyfis  by  Mr  St.  Fond,  and 
Dr.  Kennedy,  21.  ii.  Defcription  of  the  bafalt  from  South  fide  of  Glencloy, 
Arran,  53.  i.  Dr  Mitchell,  and  Dr  Kennedy’s  experiments  in  the  fpecies  of 
alkali  which  bafalt  is  faid  to  afford,  54,  55.  i.  ; with  pieces  of  limeftone  im- 
rnerfed  in  it,  Rume,  52.  ii.  •,  containing  chalcedony,  plafma,  hornftone,  helio- 
trope and  onyx,  Rume,  53  54.  ii.  Is  never  found  in  primary  ftrata,  161.  i. 
Bafalt  of  Canna  affefts  the  compafs  to  the  diftance  of  30  feet,  58.  ii. 

Bafalt  tuff,  or  bafalt  breccia,  7,  206.  i.  ; covered  by  bafalt  pillars,  Canna,  53,  ii. ; 
alternating  with  bafalt,  Canna,  57.  ii. ; pieces  of  wood  immerfed  in  the  bafalt 
tuff  of  Canna,  58.  ii.  They  are  compreffed,  the  caufe  of  this  59.  ii.  Similar  ap- 
pearances obferved  in  other  parts  of  the  world,  59,  60.  ii.  Defcription  of  the 
tuff  of  Canna,  69.  ii. 

Bafalt  veins  traverfing  fandftone,  and  fandftone  breccia,  8,  20,  21,  26,  30,  31,  33, 
67.  i.  233.  ii.  ; traverfing  fandftone,  and  the  fides  of  the  vein  approaching  to  the 
nature  of  hornftone,  76.  i.  ; traverfing  fienite,  10,  28.  i.;  traverfing  granite, 
38,  39,  40,  73,  81,  96.  i. ; traverfing  granite,  and  having  inclofed  pieces  of  gra- 
nite, 38,  39,  220.  i.  ; traverfing  micaceous  fhiftus,  86,  98,  77,  ii.  &c. ; traverfing 
hornblende  rock  and  fienite,  5.  ii. ; traverfing  gneifs  in  the  ifle  of  Coll,  25,  27. 
ii. ; traverfing  gneifs  and  hornblende  rock,  Rafay,  101.  ii. ; traverfing  porphy- 
ry, Arran,  106.  i.  ; traverfing  a rock  which  is  principally  compofed  of  cryftal 
of  hornblende,  ifle  of  Lamlash,  115,  i. ; traverfing  greenftone  and  bafalt,  Mull, 
205.  i. ; traverfing  bafalt,  203,  211,  2x3,  &c.  i. ; traverfing  a rock  intermedi- 
diate  between  ardefia  and  micaceous  .fhiftus,  77.  i.  j remarkable  ftratified  vein 
having  femindurated  clay  interpofed  between  its  fides,  and  the  fandftone  ftra- 
ta which  it  interfefts,  Arran,  25.  i.  Reufs  defcription  of  two  veins  fomewhat  re- 
fembling  this,  25,  26.  i.  ; feveral  very  remarkable  ftratified  veins  traverfing 
fandftone,  Arran  104.  i. 

Bafalt  and  fandftone  feem  intermixed  at  their  junction,  107.  i.  Bafalt  veins,  rare 
appearances  in  other  countries,  203.  i. 

Bowlder  ftones,  or  caillioux  roules  beds  of,  under  peat,  24.  i.  ; beds  apparently  left 
by  the  fea,  149.  i.267.  ii. 

Breccia  interpofed  between  fandftone  and  micaceous  fhiftus,  Arran,  31.  i.  ; great 
ftratum,  apparently  covering  hornblende  rock,  Arran,  72.  i. ; a curious  kind 
of  breccia,  which  contains  true  flint,  covering  micaceous  fhiftus,  Mull,  212,  13. 
i.C;  lying  on  gneifs,  Rafay,  100,  ii.  Vein  where  the  fides  are  of  bafalt,  but  the 
middle  fandftone  breccia,  Arran,  104.  i. 
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Defcription  of  the  breccia  of  Glencloy,  &c.  from  its  containing  fragments  of 
granite,  explains  the  appearance  of  blocks  of  granite  upon  hills  of  a different 
nature,  65,  66.  i. 

Breccia  of  Oban,  confidered  by  Faujas  as  volcanic,  199.  i. 

Chalcedony  in  form  of  ftalactites,  Rume,  54.  ii. ; inclofed  in  gneifs,  ifland  of  Ro- 
na.  Defcription  of  the  chalcedony  of  Rume,  63.  ii  ; defcription  of  the  Rona 
chalcedony,  117.  ii.  ; penetrated  with  hornblende,  Rona,  118.  ii. ; curious 
fait  with  regard  to  the  formation  of  filiceous  ftalactites,  65,  66.  ii.  ; found  in 
bafalt,  Rume,  54.  ii.  j alfo  in  Eigg,  bafalt,  44.  ii. 

Chlorite,  indurated,  Arran,  79.  i.  Chlorite  flate,  Bute,  130.  i.  ; penetrating 
quartz,  Bute,  130.  i.  Chlorite  flate,  pafling  to  hornblende  flate,  Juj  a,  1 73. ; 
alfo  pafling  to  micaceous  fhiftus,  and  this  again  to  ardefia.  Jura,  177.  ii.  Def- 
cription of  the  chlorite  flate,  182.  i. ; of  that  rare  foflil,  foliated  chlorite,  which 
is  found  in  ifland  of  Jura,  183,  184.  i. 

Cianite  found  in  micaceous  fhiftus.  Mainland,  Shetland,  198.;  defcription  of  it, 
218,  219.  ii. 

Coal.  Blind  coal,  or  kohle  blende  found  in  fandftone,  Arran,  74.  i.;  covered  by 
bafalt,  Mull,  214,  121.  Ibid.  Skye,  87,  88.  j inclofed  in  bafalt,  Skye,  76,  77.  i. 
covered  by  fhiftofe  clay,  then  Lydian  ftone,  and  uppermoft  bafalt,  Skye,  89.  ii. 
Defcription  of  the  blind  coal  of  Arran,  its  folubility  in  nitrous  acid,  &c.  89,  90. 
i.  Obfervations  upon  the  fltuation  of  the  coal  in  Arran,  73. ; upon  the  probability 
of  coal  being  worked  with  fuccefs  in  the  ifland  of  Mull,  221,  222.  i.  Coal  of 
Portree,  contains  immerfed  in  it,  pieces  of  carbonized  fir,  87.  ii.  Direttions 
for  the  fearching  for  coal,  from  236,  to  243. 

Fclfpar,  earthy,  defcription  of  it,  229.  i.  Dolomieu’s  opinion  with  regard  to  it,  not 
admiflible,  230.  i.  Dark  leek-green-coloured  felfpar  of  I-columbkill,  defcrip- 
tion of  15.  ii.  found  upon  Coriarich,  172.  ii. 

Fluor  Spar,  found  in  Aberdeenfhire,  153,  i.  ; in  a bafalt  vein  in  Shetland,  207.  ii. 

Flint  found  in  limeftone,  Mull,  231.  i. 

Galena,  in  veins  traverfing  limeftone,  Ifla,  1 5 1 , 152.  i.  ; traverflng  gneifs  and 
flenite,  Coll,  225.  ii.  This  mineral  appearance  deferving  of  further  attention, 
Ibid.  Galena  dug  for  in  the  fandftone  ftrata  of  Orkney,  228,  232.  ii. 

Garnets,  in  micaceous  fhiftus,  Mull,  219.  i. ; in  Foula,  203.  Ibid.  Unft, 
211,  ii. 

Geological  obfervations. — Dr  Hutton’s  idea  that  the  harder  ftrata  are  more  fre- 
quently traverfed  by  veins  than  the  fofter,  refuted,  28.  i.  ; different  modes  that 
have  been  followed  in  making  geological  obfervations,  29.  i.  Dr  Hutton’s  ob- 
fervations upon  the  wearing  of  the  mountains,  and  the  formation  of  new  land 
examined,  83,  84.  83.  i.  Obfervations  to  be  made  for  the  further  elucidation  of 
the  mineralogical  hiftory  of  Arran,  123,  124,  123,  126,  127.  i.  General  Ob- 
fervations upon  the  formation  of  the  bed  of  the  river  Clyde,  '134,  135,  136, 
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137,  138,  139,  140,  141.  i.  Obfervations  upon  the  want  of  fuccefs  in  the 
working  of  mines  in  Scotland,  154,  155.  i.  Obfervations  on  the  Wernerian 
opinion,  that  granite  is  the  oldeft  rock,  and  forms  the  bafis  upon  which  all  the 
others  reft,  171,  172.  i.  Remarks  on  Dr  Hutton’s  theory  of  the  formation  of 
granite,  and  on  Sir  James  Hall’s  divifion  of  the  mineral  kingdom  into  ftratified, 
and  urftratified  bodies,  164,  165,  166,  167,  168,  169,  170.  ii. 

Gneifs,  alternating  with  micaceous  fhiftus  and  hornblende  rock,  Coll,  26.  ii.  ; travel- 
ed by  veins  of  granite,  Coll,  24.  ii. ; containing  chalcedony  and  hornftone,  Ro- 
na,  105.  ii. ; fpecies  difficultly  diftinguilhable  from  fandftone,  Kilifted,  146.  i. 

Granite  difpofed  in  ftrata,  Arran,  35,  36,  42.  i.  Ibid.  219,  Mull.  i.  La  Metherie 
denies  the  {Gratification  of  granite,  36,  refuted,  37.  i.  Dr  Hutton  denies  it, 
169.  ii.  Wins  of  fmall  grained  granite,  traverling  great  grained,  Arran,  65.  i. ; 
traverfing  fienite  and  hornblende  ftrata,  I-columbkill,  5.  ii. ; traverfing  gneifs. 
Coll,  24.  ii.;  traverfing  marble,  Tirie,  30.  ii.  ; apparently  flowing  from  theftrati- 
fied  granite,  and  traverfing  the  fuperincumbent  rock,  79.  i.  164.  ii.;  traverfing 
micaceous  fhiftus,  104,  160,  164,  170,  171,  173,  174,  182,  201.  ii.  The 
granite  in  veins  differs  from  that  found  in  ftrata,  by  the  great  fize  of  its  confti- 
tuent  parts,  24.  ii.  ; this  obfervation  does  not  always  hold  true,  ibid.  ; cover- 
ed by  micaceous  fhiftus,  Arran,  79.  i.  ; granite  and  fhiftus  intermixed  at  their 
junction,  ibid.;  covered  by  hornblende  rock,  Arran,  72.  i. ; traverfed  by  veins 
of  bafalt,  58,  39,  40,  73.  i.;  fuch  appearances  never  obferved  by  Sauflure, 
38.  i.  Columnar  granite,  Mull,  219.  i. ; rounded  and  angular  pieces  of  com- 
pact granite,  inclofed  in  common  granite,  Arran,  41.;  fimilar  appearances  in 
other  countries,  Ibid.;  theory  of  their  formation,  41,  42.  i. ; pieces  of  granite 
inclofed  in  micaceous  fhiftus,  173,  174.  ii.  Pierre  graphique,  Arran,  39.  i. 
alfo  Portfoy,  273.  ii.  Radiated  granite,  Arran,  40.  i.  Defcription  of  the  granite 
of  Arran,  62,  63,64,  65.  i.  ; of  that  of  Rofs  in  Mull,  233,  Ibid.  Decompofing 
in  fand  and  crufts,  42.  i.  Sauffure’s  obfervations  on  this  appearance,  43.  i. ; 
appearances  prefented  by  granite,  owing  to  the  influence  of  the  weather,  82, 
83.  i.  Sauflure’s  obfervations  on  this  fubjedl  not  quite  correct,  84,85.  i.  ; 
blocks  of  granite  found  among  bafalt  hills,  200,  223.  i.  13.  ii ; conjectured 
to  be  derived  from  a bafalt  tuff,  209.  i.  Faujas  de  St.  Fond’s  fpeculations  on 
this  fubjecf,  210.  i.  Immenfe  blocks  of  granite  upon  the  top  and  fides  of 
granite  mountains  : a remarkable  mafs  at  the  Cape  of  Good  Hope,  336.  i.  ; 
aCtion  of  granite  on  the  magnetic  needle,  65.  i. 

Gran  tel,  Skye,  91.  ii. ; defcription  of  it,  113.  ii. 

Grawacken  covering  ardetia,  Seil,  193.  i.  ; both  traverfed  by  the  fame  bafalt  vein, 
hence  ccnje&ured  to  be  of  the  fame  period  of  formation,  ibid. ; defcription  of 
it,  226.  i. 

-Greenftone  feems  to  ccver  pitchftone,  Arran,  23.  i.  ; alternates  with  micaceous 
fhiftus,  lfla,  161.  i.  Defcription  of  the  greenftone  of  Achnacroch,  227.  i.  ; 
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of  Achnacraig,  228.  i.  ; of  Rume,  64.  ii. ; greenftone  confiderably  magnetic, 
160.  i. ; veins  of  green  (lone  traverfing  wacken,  Papa-Stour,  207.  ii- 

Heliotrope,  adhering  to  mafles  of  bafalt,  Rume,  53.  ii. ; defeription  of  it,  with  ob- 
fervations,  68,  69.  ii. 

Hornblende  rock,  lying  on  granite,  Arran,  72.  i.  ; Gratified  with  micaceous  fhiftus, 
fide  of  Loch  Fyne,  144.;  alternating  with  fienite,  I-columbkill,  4.  ii. ; alfo 
with  gneifs  and  micaceous  fhiftus  of  Coll,  26.  ii.  ; alfo  with  ferpentine,  Port- 
foy,  272,  273.  ii.  Defeription  of  a fpecies  which  has  the  appearance  of  ferpen- 
tine, I-columbkill,  15.  ii. 

Hornftone,  vein  of,  traverfing  bafalt,  and  intermixed  with  a vein  of  pitchftone,  Eigg, 
45.  ii. ; layers  of  it  in  talcaceous  fhiftus,  173.  i.  ; in  mafles  in  limeftone,  Ar- 
ran, 78.  i.;  in  gneifs,  Rona,  105.  ii.  Defeription  of  the  hornftone  found  in 
layers,  185.  i.  ; of  a fpecies  found  upon  a hill  near  Achnacraig,  229.  ii. ; of 
the  hornftone  found  near  Loch-na-gaul,  232.  i.  ; of  the  hornftone  which  tra- 
verfes  pitchftone,  63.  ii.  ; of  the  apple-green  hornftone  of  Rume,  67.  ii. 

Kelp.  Its  firft  introdu£tion  into  the  Hebrides,  in  1730 — average  price  from  1740,  to 
1790 — prefent  value — effedt  in  railing  the  rents  in  Orkney,  not  in  Shetland — 
price  of  manufacturing — method  of  manufacturing — liable  to  many  objections-— 
endeavours  to  remedy  thefe  by  my  father — merchants  rules  in  examining  kelp 
vague — neceffity  of  attending  to  the  determination  of  the  quantity  of  foda  in 
kelp — table  of  the  proportion  of  alkali  in  different  kelps  and  barillas— chemical 
anylafis  of  fuci — cultivation  of  fuci,  242.  ii. 

Keratite.  a name  which  La  Metherie  applies  to  earthy  felfpar,  229.  i. 

Kiln  lime.  Improvement  propofed  in  the  common  one  ; vulgar  error  with  regard  to 
its  deliterious  effeCts,  refuted,  3,  4.  i. 

Leucit,  defeription  of  a fubftance  refembling  it,  found  at  Greenock,  and  Calton  hill, 
Edinburgh,  13,  14.  i.  Leucit  in  bafalt,  found  near  Glafgow,  5.  i. 

Limeftone,  covered  by  argillaceous  fandftone,  Arran,  68.  i. ; alternating  with  fhif- 
tofe  clay,  which  contains  fhells,  Arran,  70.  i.  ; covered,  and  in  fome  places  in- 
termixed with  fandftone  breccia,  Arran,  ico.  i.  ; ftratified  with  micaceous  fhif- 
tus, Blair  in  Athol,  175,  ii.;  covered  by  fandftone  and  bafalt,  and  containing 
Belemnites,  Mull,  204  ; another  ftratum  that  affords  cornu  ammonis.  Mull,  207. 
i.  which  contains  pieces  of  hornftone,  Arran  : fimilar  faCt  mentioned  by  SaufTure, 
78.  i.  ; traverfed  by  bafalt  veins,  151,  152.  i.  92.  ii.  Defeription  of  the  Cory 
limeftone,  Arran,  87.  i. ; of  the  Cock  limeftone,  Arran,  88.  i.  ; of  the  lime- 
ftone of  Ifla,  with  obfervations  on  the  deftindtion  between  primary  and  fecon- 
dary  limeftone,  187,188.  i. ; of  the  limeftone  from  Loch-na-gaul:  limeftone 
which  fplits  into  rhomboidal  flat  mafles  by  the  action  of  the  weather,  96.  ii. 

Lithomarga,  indurated,  defeription  of,  Arran,  88.  i. 

Lydian  ftone,  upon  the  mountains  of  Rume,  and  apparently  traverfing  greenftone, 
51.  ii.  ; lying  on  limeftone,  and  covered  by  fandftone,  Skye,  80.  ii.  ; covering 
coal,  Skye,  8y.  ii.  ; defeription  of  it,  109.  ii. 
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Marble  or  dolomite,  difpofed  in  vertical  ftrata,  and  bounded  by  a rock  of  the  na- 
ture of  Ihiftofe  talc,  I-columbkill,  6.  ii.  Account  of  the  marble  ftratum  at  Bele- 
phetrich,  in  ifland  of  Tirie,  29,  30.  ii.  Covered  with  hornblende  rock,  Skye, 
93.  ii.  Defcription  of  the  dolomite  of  I-columbkill,  16.  ii.  j its  ufe  as  a manure, 
its  flexibility  and  elafticity,  and  method  of  giving  it  thefe  properties,  17,  18, 

19.  ii.  defcription  of  the  different  marbles  found  in  Skye,  113,  114,  115.  ii. 

Marie,  compact,  lfla,  165,  188.  ; foft  powdery,  Skye,  93.  ii. 

Melanteria,  or  black  chalk,  probably  alternates  with  micaceous  fhiftus,  lfla,  161.  i. 
Defcription  of  it,  with  obfervations  upon  its  difference  from  black  lead,  and  a 
caution  againft  ufing  it  as  a fymptom  of  the  prefence  of  coal,  189,  190.  i. 

Mica,  banks  of,  upon  the  road  to  Kilifted,  145.  i.  may  be  ufeful  in  the  making  of 
porcelain  and  pyrometers,  ibid. 

Micaceous  fliiftus  lies  on  granite,  Arran,  69.  i. ; alternates  with  talcaceous  fhiftus,  Ar- 
ran, 74,  173.  i. ; covered  by  fandftone  and  fandftone  breccia,  Arran,  97.  i.  ; a 
vertical  ftratum  of  micaceous  fhiftus,  with  breccia  upon  one  fide,  and  granular 
quartz  on  the  other,  lfla,  158.  i.  ; covered  by  a breccia  which  contains  Hint, 
Mull,  213.  i.  ; alternating  with  fhiflofe  quartz,  Mull,  219.  i.  ; alternating 
with  hornblende  rock  and  gneifs,  Coll,  26.  ii- 

Micaceous  fhiftus  paflingto  ardefia,  as  it  approaches  the  fide  of  a bafalt  vein,  98.  i.  j 
paffing  to  ardefia  and  gneifs,  lfla,  156.  i. 

Micaceous  fliiftus  inclofing  pieces  of  granite,  Garvimore,  173.  ii. ; a compact 
fpecies,  breaking  into  irregular  columns,  Jura,  173.  i.  ; a particular  fpecies  ufed 
in  Germany  for  the  roofing  of  houfes,  132.  i.  Defcription  of  the  different 
kinds  found  in  Arran,  91,  92.  i.  It  is  a rock  favourable  for  the  difcovery  of 
ores,  93.  i.  General  obfervations  on  the  micaceous  fhiftus  of  the  ifle  of  Jura, 
180.  i.  Characters  by  which  to  diftinguilh  mica  from  talc,  cianite,  fulphure. 
of  molybdena,  carbure  of  iron,  uranite,  and  micaceous  iron  ore,  224.  ii. 

Nephrite  inclofed  in  dolomite,  I-columbkill,  6.  ii.  ; defcription  and  ufes  of  it,  19, 

20.  ii. 

Peat.  By  whom  its  ufe  was  firft  introduced  into  the  Orkney  and  Shetland  iflands 

general  appearance  of  a peat  moor — general  appearance  of  peat — fituation  in 
which  it  is  found — climate  to  which  it  is  peculiar — trees  and  other  fubftances 
found  in  peat — mineral  tallow  found  in  the  peat  mofs  of  the  highlands,  alfo  in 
New  Holland — different  conjectures  as  to  its  nature — chemical  anslyfis  of  a peat 
from  Glencloy  in  the  ifland  of  Arran — contains  an  acid  which  feems  nearly  al- 
lied to  the  fuberique — diftillation  of  peat; — carbonization  of  peat — propofcd  to 
be  ufed  in  the  fmelting  of  cres,  and  thus  to  raife  new  fources  of  induftry  in  dif- 
ferent parts  of  the  Highlands — foap  from  peat — theory  of  its  formation — of 
vegetable  origin — Dr  Anderfon  fuppofes  it  a live  vegetable,  fui  generic — Dr  Dar- 
win’s theory — it  appears  to  be  vegetable  matter  more  or  lei's  deprived  of  hy- 
drogen-explanation of  the  antifeptic  power  of  peat  water,  and  why  intermit- 
tent 
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tent  fevers  never  occur  near  to  peat  moffes — improvement  of  mofs  land,— theory 
of  the  action  of  time  on  peat,  119.  ii. 

Pitchftone  feems  to  lie  between  ftrata  of  greenftone  and  fandftone,  Arran,  23.  i. ; 
lying  between  fandftone  and  bafalt  ? 217.  i. 

Veins  of  dark  leek-green  coloured  pitchftone  traverfing  fandftone,  Arran,  21.  i. ; 
towards  the  fide  of  the  vein,  the  pitchftone  approaches  to  the  nature  of  bafalt, 
ibid.  According  to  Werner,  pitchftone  is  always  found  in  ftrata  in  primary 
mountains,  22.  i. ; near  to  Brodick  wood,  26.  i. ; columnar  pitchftone  among 
granite,  Arran,  40.  ; veins  running  in  granite,  Arran,  81.  i. ; beautiful  pitch- 
ftone porphyry  among  granite  mountains,  Arran,  96.  i. ; conjectures  as  to  its 
pofition,  97.  Charpentier’s  obfervations  as  to  the  alternation  of  pitchftone  and 
granite,  not  correCt,  ibid.  i.  Very  remarkable  appearance  of  pitchftone  veins 
that  traverfe  fandftone,  Arran,  102,  103,  104,  105.  i.  ; traverfing  bafalt,  ifle  of 
Eigg,  44.  ii.  ; remarkable  junction  of  thefe  veins  with  a vein  of  hornftone,  45. 
ii.  Explanation  of  the  appearance,  ibid.  Pitchftone  has  not  been  before  dis- 
covered in  any  part  of  Europe  among  bafalt  rocks — it  has  been  difeovered  a- 
mong  bafaltic  rocks  at  the  top  of  the  peak  of  Teneriff,  46.  ii.  Cryftalliz.ed 
pitchftone,  ifle  of  Rurae,  64,  65.  ii.  Pitchftone  among  porphyry  rocks,  Skye, 
90.  ii.  Defcription  of  the  pitchftone  from  Lamlafh  road,  Arran,  44,  45.  i.;  alfo 
of  the  pitchftone  of  Brodick  wood,  Arran,  45.  i.  Obfervations  on  this  pitch- 
ftone, 46.  i.  $ on  the  black  pitchftone  of  Glencloy,  Arran,  47,  48.  i.;  Its  re- 
markable fufibility,  47.  i.  ; gradation  to  bafalt,  48.  Defcription  of  a feries  of 
pitchftone  that  pals  to  hornftone,  and  from  that  towards  quartz,  116,  117,  118, 

1 1 9.  i.  Obfervations  on  this  gradation,  119,  120.  i.  Defcription  of  the 
pitchftone  of  Eigg,  62.  ii.  *,  of  the  pitchftone  of  Skye,  hi.  ii.  ; of  a fpecimen 
palling  to  hornftone,  Skye,  1 12.  ii.  Obfervations  upon  the  volcanic  nature  of 
pitchftone,  49,  50.  i.  -,  on  their  fufibility,  51,  52.  i. 

Plafma,  a ftone  nearly  allied  to  it,  found  in  bafalt,  Rume,  54.  ii.  Defcription  of  it, 
with  obfervations  as  to  its  compofition,  66,  67.  ii. 

Prehnite,  defcription  of,  11,  12.  Zeolitiform  fubftance  that  accompanies  it,  12. 
Obfervations  on  the  hiftory  of  prehnite,  12.  1 3ft.  *,  found  in  Mull,  212.  i. 

Porphyry  clay,  probably  refts  on  fandftone,  Arran,  23.  i. ; refting  upon  fandftone, 
Arran,  100,  107.  i.  ; fleirting  fandftone,  Arran,  106.  i.  j columnar,  Arran, 
22,  27.  i.;  traverfed  by  bafalt  veins,  Arran,  59,  106,  107.  i.  Defcription  of 
the  clay  porphyry,  of  Glencloy,  59.  i.  General  obfervations  on  porphyry, 
60,  61.  i.  Defcription  of  clay  porphyry,  palling  to  hornftone  porphyry, 

120.  i. 

Porphyry  with  a bafis  intermediate  between  bafalt  and  pitchftone,  what  forms  the 
great  promontory  ofScure  Eigg,  61,  62.  ii. 

Porphyry,  felfpar,  Rafay,  102.  j its  fituation  with  regard  to  fandftone,  &c.  116.  ii. ; 
alternating  with  micaceous  Ihiftus,  near  Blair,  in  Athol,  175, 176.  ii. 

Porphyry, 
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Porphyry,  which  has  fometimes  a balls  of  clay,  and  fometimes  of  hornftone,  in  which 
pitchftone  is  found,  Skye,  90.  ii.  j found  among  granite  mountains,  Arran, 
81,  95.  i.  ; blue  coloured  hornftone  porphyry  in  an  arenaceous  breccia,  Rafay, 
99,  1 1 7.  ii. 

Pumice  found  upon  the  fliores  of  the  Shetland  and  Weftern  iflands,  207,  108.  ii.  ; 
alfo  upon  the  eaft  coaft  of  Scotland,  260.  ii. 

Quartz,  granular,  approaching  to  the  nature  of  breccia,  Ifla,  158.  i. ; alternat- 
ing and  palling  into  micaceous  fhiftus,  Jura,  174.  i.  ; ftrata  of  it  covering  talca- 
ceous  fhiftus,  Ilia,  165.  i.  j fand  formed  by  the  decay  of  granular  quartz  pro- 
pofed  to  be  ufed  for  glafs  making,  and  in  the  manufacturing  of  fmalt  and  por- 
celain, Jura,  186.  i.;  with  mica  and  felfpar  forming  a fpecies  of  granite,  Jura, 
171.  ii.  Defcription  of  the  different  fpecies  of  granular  quartz  found  in  Jura, 
178, 179,  180.  i.  ; granular  quartz,  Coll,  25.  ii. ; method  to  make  it  flexible  like 
the  Brazilian  Hone,  ibid.  Vein  of  arenaceous  quartz  traverfing  ftrata  of 
micaceous  fhiftus  and  hornblende  rock,  Tirie,  22.  ii. 

Quartz,  compaCt,  remarkable  vein,  traverfing  micaceous  fhiftus,  Bute,  130,  131.  i.; 
traverfing  hornblende  rock  and  fienite,  I-columbkill,  5.  ii.  j traverfing  micace- 
ous fhiftus  and  hornblende  rock,  Tirie,  29.  ii. ; penetrated  with  hornblende, 
Rona,  1 19.  ii. ; fomewhat  like  obfidian,  Coriarich,  172.  ii. 

Quickfilver  found  in  Ifla,  153. 

Sand  banks,  very  deftrutftive  to  the  ifle  of  Coll,  23.  ii. ; caufe  of  this,  ibid.;  alfo 
hurtful  in  Shetland,  199,  200.  ii. 

Sandftone,  alternating  with  ftrata  of  breccia,  Arran,  10.  i.  •,  covering  micaceous  thif- 
tus,  Arran,  31,69.  i. ; refting  on  limeftone,  Arran,  68.  i.  ; alternating  with 
layers  of  fhiftofe  clay,  Arran,  76.  i.;  covered  by  a columnar  rock,  of  which  I 
do  not  know  the  particular  name,  Arran,  114.  i.  : alternating  with  bafalt,  Eigg, 
38.  ii.  ; curious  difpofition  of  the  ftrata  of  fandftone,  Arran,  78.  i.  ; traverfed 
by  bafalt  veins,  25,  26,  27.  i. ; traverfed  by  a vein  where  the  middle  is  bafalt, 
but  the  fides  of  fandftone,  Arran,  104.  i.  Vein  of  white-coloured  fandftone 
traverfing  the  common  fandftone ? Arran,  no.  i.  Globular  fandftone,  Skye, 
88.  ii.  Curious  faff  with  regard  to  fandftone,  19,  20.  i.  Defcription  of  a fub- 
ftance  intermediate  between  fandftone  and  wacken,  Arran,  121,122.  i.  Sili- 
ceous fandftone  ufed  for  mill  ftones  in  Orkney,  231.;  and  obfervations  on  mill 
ftones,  ibid. 

Schiller  fpar,  in  ferpentine,  Unft,  211.  Defcription  of,  222,  251.  ii. 

Serpentine,  Unft,  210,  213,  and  Fetlar,  214.  ii.  Portfov,  alternating  with  marble, 
talcaceous  fhiftus,  and  hornblende  rock,  270,  271,  272.  ii.  Defcription  of  the 
Shetland  ferpentine,  220,  121.  ii. 

Shiftofe  clay,  interpofed  between  limeftone  and  fandftone,  and  contains  in  it  numerous 
fhells,  Arran,  68,  i.;  interpofed  between  bafalt  and  coal,  Mull,  214.  i.  and 
Skye,  89.  ii. j clay  with  (hells  alternating  with  limeftone  which  contains  fhells,  See, 

EiSS. 


INDEX.  289 

Eigg,  37.  ii. ; alternating  with  fandftone  and  bafalt,  Skye,  78,  79.  ii.  Account 
of  that  of  Pomona,  232,  233.  ii. 

Siliceous  Ihiftus,  defeription  of,  Arran,  6 1.  i. 

Sicnite  in  ftrata,  and  traverfed  by  bafalt  veins,  Arran,  27.  i.  appears  to  be  covered 
by  a breccia,  Arran,  30.  i.  •,  alternating  with  hornblende  rock,  I-columb  ill, 
4.  ii. ; in  columns,  Craig  of  Ailfa,  15.  i.  Defeription  of  the  fienite  of  Glen- 
cloy,  55,  56.  i.  Obfervations  on  the  derivation  of  the  name,  its  ufes,  &c. 
58.  i.  Defeription  of  the  fienite  of  the  Cullin  mountains,  107.  ii. 

Silver  found  in  a lead  mine  in  Ilia,  153.  i.  ; whether  more  is  to  be  expected,  ibid. 

Steatites,  or  foap  rock  in  wacken,  Skye,  77.  ii.  Defeription  ol  it  with  obfervations 
on  its  ufe,  108,  109.  ii.  Semindurated  fteatites  in  v^ins  in  wacken,  Papa 
Stour,  207.  ii.  Indurated  fteatites,  Portfoy,  271.  ii. 

Stalactites,  calcareous,  hanging  from  the  roof  of  fandftone  caves,  Arran,  67.  i.  Sta- 
lactites of  peat,  68.  i. 

Talcaceous  Ihiftus  alternating  with  micaceous  fhiftus,  74,  173.  i.  Defeription  of  it, 
186.}  traverfing  ferpentine,  Unft,  21 1.  ii.  •,  alternating  with  ferpentine  and 
marble,  Portfoy,  271,  272.  ii. 

Tremolit  found  in  Glenelg,  160.  ii.  ; in  ferpentine,  in  the  ifle  of  Unft,  21 1.  Def- 
eription of  it,  221,  222.  ii. 

Wacken  alternating  with  bafalt,  Eigg,  39.  ii.  ; covered  by  bafalt,  and  containing 
nodules  of  fteatites,  Skye,  77.  ii.  ; contains  prehnite,  Frisky  Hall,  6.  i j alfo 
chalcedony,  41.  ii.  Defeription  of  wacken  highly  impregnated  with  iron.  Mull, 
235.  i;  of  wacken  which  alternates  with  porphyry,  Skye,  112.  ii.  ; fometimes 
found  in  primary  ftrata,  161.  i.  Defeription  of  the  wacken  of  Papa  Stour, 
219,  220.  ii. 

Whinftone,  a vague  denomination  not  to  be  admitted  in  mineralogy,  20,  21.  i. 

Wood  inclofed  in  bafalt  tuff,  ifland  of  Gannay.  58.  ii.  j appearance  of  wood  in 
other  rocks  in  different  parts  of  the  world,  59,  60.  ii. ; pieces  of  wood  found  in 
the  rocks  at  Dunvegan,  75.  ii. ; carbonated  wood  obferved  in  fhelly  limeltonc, 
Skye,  80.  i.  alfo  in  common  coal,  Portree,  Skye,  87.  ii. 

Zeolite  palling  to  chalcedony,  Mull,  223.  i,  13.  ii. 
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P.  8.  L.  17.  For  bank  Read  banks. 

P.  37.  L.  8.  F.  difperfed  R.  difpofed. 

P.  41.  L.  6.  F.  Mr  Rofter  R.  Mr  Rofsler. 

L.  8.  After  * great-grained,’  add,  ‘ which  contained  in  it  rounded  pieces 

of  very  fine-grained  granite.’ 

P.  60.  L.  5.  F.  the  true  porphyry  R.  the  Horn  Porphyry. 

P.  64.  L.  11.  F.  Mines,  vol  5.  p.  296-  R-  Journal  des  Mines,  vol.  5.  p.  296. 
81.  L.  7.  F.  in  two  regular  columns,  R.  into  regular  columns. 

1 1 9.  L.  8.  F.  gradations  R.  fofiils. 

193.  L.  16.  F.  flotz  rocks  R.  ftratified  rocks. 

194.  L.  1.  F.  flotz  rocks  R.  ftratified  rocks. 

1 96.  L.  3.  F.  from  iod.  to  13  d.  R.  from  10  s.  to  15  s. 
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P.  19S.  L.  2.  F-  fienite  R.  cianite. 

— — L.  13.  F-  iron  ore  R-  copper  ore. 

P.  239.  F-  Ronfay  R.  Roufay. 

P.  271.  L.  6.  F.  micaceous  ihiftus  R.  talcaceous  fhifius. 
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1.  Map  of  Scotland  to  face  the  title  page. 

2.  Map  of  Arran  to  face  page  17. 

3.  Plan  of  the  Strata  at  Loch  Ranza,  & c.  to  face  page  78. 

4.  \ icw  of  the  Ifiand  of  Bute,  and  the  Pitchflone  Veins  of  Tormore  in  Arran, 

to  Lee  page  103. 

if.  View  of  the  great  Cave  of  Ifla  to  face  page  165. 

6.  Caves  on  the  weft  coaft  of  Jura  to  face  page  167. 

7.  A View  of  tbe  perforated  bafaltic  Vein,  north-weft  coaft  of  the  Ifland  of  Jura, 

to  face  page  169. 
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s 8.  Map  of  the  Shetland  Iflands  to  face  the  title  page. 

x 9.  Plan  of  the  Pitchftone  and  Hornftone  Veins  traverfing  Eafalt,  ifland  of  Eige. 

to  face  page  45.  6b 

\ jo.  View  of  the  columnar  Promontory  of  Scure  Eigg,  to  face  page  46. 

\ 11.  View  from  Bean-na-caillich,  in  the  ifland  of  Skye,  to  face  page  94. 

N 12.  Granite  Veins  travelling  Micaceous  Shiftus,  in  Glen  Drummond,  Badenoch. 
to  face  page  173. 

s 13.  Map  of  the  Orkney  Iflands  to  face  page  22 
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